
UNCLASSIFIED

AD NUMBER

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

AD865425

Approved for public release; distribution is
unlimited.

Distribution authorized to U.S. Gov't. agencies
and their contractors;
Administrative/Operational Use; 17 DEC 1969.
Other requests shall be referred to Army
Materiel Command, Alexandria, VA.

AMC ltr dtd 14 Jan 1972



AMCP-706-114 

r> 

K'. 

AD-865   42 5 

ENGINEERING   DESIGN   HANDBOOK,    EXPERIMENTAL 
STATISTICS.       SECTION   5 

December   1969 

Mtv    CO NOT DESTRO? 
M)A» COPY ggäjfa*g^       N CESTEI 

BBDSTOSB SCIENTIFIC I^OP- 

■■7 

REDSTONE SCIENTIFIC INFORMATION CENTER 

5  0510  01029460  8 

DISTRIBUTED BY: 

urn 
National Technical Information Service 
U. S. DEPARTMENT OF  COMMERCE 
5285 Port Royal Road, Springfield Va. 22151 



AMG PAMPHLET AMCP 706-114 

in 

S ENGINEERING DESIGN 
00 

9 HANDBOOK 

EXPERIMENTAL STATISTICS 

SECTION 5 

TABLES^ 

HEADQUARTERS, U.S. ARMY MATERIEL COMMAND DECEMBER 1969 
Rapiaducad by 

NATIONAL TECHNICAL 
INFORMATION SERVICE 

Springfield, Va.   11151 

11 



HEADQUARTERS 
UNITED STATES ARMY MATERIEL COMMAND 

WASHINGTON, D.C. 20315 

„,„                                                                                                 17 December  1969 
AMC PAMPHLET 
No.          706-114*               ENGINEERING DESIGN HANDBOOK 

EXPERIMENTAL STATISTICS (SEC 5) 

TabU 
No.                                                    Title Page 

A-l         Cumulative normal distribution—values of P T-2 
A-2         Cumulative normal distribution—values of zp  T-3 

A-3         Percentiles of the x* distribution  T-4 
A-4         Percentiles of the t distribution  T-5 
A-5         Percentiles of the F distribution  T-6 
A-6         Factors for two-sided tolerance limits for normal distributions.... T-10 
A-7         Factors for one-sided tolerance limits for normal distributions.... T-14 
A-8        Sample sizes required to detect prescribed differences between 

averages when the sign of the difference is not important  T-16 
A-9 Sample sizes required to detect prescribed differences between 

averages when the sign of the difference is important  T-17 
A-10       Percentiles of the studentized range, q  T-18 

A-ll       Percentiles of F' ■= 2ft  T-24 

A-12       Percentiles for 4> = X ~ m°  T-26 
w 

A-13       Percentiles for *' = .fA ~ *",  T-26 
h (»A + WB) 

A-14       Criteria for rejection of outlying observations  T-27 
A-15       Critical values of L for Link-Wallace Test  T-28 
A-16       Percentage points of the extreme studentized deviate from 

sample mean  T-30 
A-17       Confidence belts for the correlation coefficient  T-3I 
A-18       Weighting coefficients for probit analysis  T-32 

A-19       Maximum and minimum working probits and range  T-33 

A-20       Factors for computing two-sided confidence limits for <r  T-34 

A-21       Factors for computing one-sided confidence limits for a  T-36 

A»22       Confidence limits for a proportion (two-sided)  T-37 

A-23       Confidence limits for a proportion (one-sided)  T-41 

A-24       Confidence belts for proportions forn > 30  T-45 

A-25 Sample size required for comparing a proportion with a stand- 
ard proportion when the sign of the difference is not im- 
portant  T-48 

A-26 Sample size required for comparing a proportion with a stand- 
ard proportion when the sign of the difference is important  T-51 

A-27       Table of arc sine transformation for proportions  T-54 
A-28       Minimum, contrasts required for significance in 2 X 2 tables 

with equal samples  T-65 

»This pamphlet supersedes AMCP 706-114, 31 July 1963.        (7" 2Q   /£_ *?\$ 



AMCP 706-114 

TABLE OF CONTENTS  (cont.) 

Table 
No. Title Page 

A-29 Tables for testing significance in 2 X 2 tables with unequal 
samples  T-59 

A-30       Tables for distribution-free tolerance limits (two-sided)  T-75 

A-31       Table? for distribution-free tolerance limits (one-sided)  T-76 

A-32       Confidence associated with a tolerance limit statement  T-77 

A-33       Critical values of r for the sign test  T-78 

A-34 Critical values of Ta(n) for the Wilcoxon signed-ranks test ... T-79 

A-35 Critical values of smaller rank sum for the Wilcoxon-Mann- 
WhitneyTest  T-80 

A-36       Short table of random numbers  T-82 

A-37       Short table of random normal deviates  T-86 

ii 



AMCP 706-114 

FOREWORD 

INTRODUCTION 

^This is one of a group of handbooks covering 
the engineering information and quantitative 
data needed in the design, development, construc- 
tion, and test of military equipment which (as a 
group) constitute the Army Materiel Command 
Engineering Design Handbook.  —=» ~ 

PURPOSE OF HANDBOOK 

The Handbook on Experimental Statistics has 
been prepared as an aid to scientists and engi- 
neers engaged in Army research and develop- 
ment programs, and especially as a guide and 
ready reference for military and civilian person- 
nel who have responsibility for the planning and 
interpretation of experiments and tests relating 
to the performance of Army equipment in the 
design and developmental stages of production. 

SCOPE AND USE OF HANDBOOK 

This Handbook is a collection of statistical 
procedures and tables. It is presented in five 
sections, viz: 

AMCP 706-110, Section 1, Basic Concepts 
and Analysis of Measurement Data (Chapters 
1-6) 

AMCP 706-111, Section 2, Analysis of Enu- 
merative and Classificatory Data (Chapters 
7-10) 

AMCP 706-112, Section 3, Planning and 
Analysis of Comparative Experiments (Chapters 
11-14) 

AMCP 706-113, Section 4, Special Topics 
(Chapters 15-23) 

AMCP 706-114, Section 5, Tables 

Section 1 provides an elementary introduc- 
tion to basic statistical concepts and furnishes 
full details on standard statistical techniques 
for the analysis and interpretation of measure- 

ment data. Section 2 provides detailed pro- 
cedures for the analysis and interpretation of 
enumerative and classificatory data. Section 3 
has to do with the planning and analysis of com- 
parative experiments. Section 4 is devoted to 
consideration and exemplification of a number 
of important but as yet non-standard statistical 
techniques, and to discussion of various other 
special topics. An index for the material in all 
four sections is placed at the end of Section 4. 
Section 5 contains all the mathematical tables 
needed for application of the procedures given 
in Sections 1 through 4. 

An understanding of a few basic statistical 
concepts, as given in Chapter 1, is necesssary; 
otherwise each of the first four sections is largely 
independent of the others. Each procedure, test, 
and technique described is illustrated by means 
of a worked example. A list of authoritative 
references is included, where appropriate, at the 
end of each chapter. Step-by-step instructions 
are given for attaining a stated goal, and the 
conditions under which a particular procedure is 
strictly valid are stated explicitly. An attempt is 
made to indicate the extent to which results ob- 
tained by a given procedure are valid to a good 
approximation when these conditions are not 
fully met. Alternative procedures are given for 
handling cases where the more standard proce- 
dures cannot be trusted to yield reliable results. 

The Handbook is intended for the user with 
an engineering background who, although he has 
an occasional need for statistical techniques, does 
not have the time or inclination to become an ex- 
pert on statistical theory and methodology. 

The Handbook has been written with three 
types of users in mind. The first is the person 
who has had a course or two in statistics, and 
who may even have had some practical experi- 
ence in applying statistical methods in the past, 
but who does not have statistical ideas and tech- 
niques at his fingertips. For him, the Handbook 
will provide a ready reference source of once 
familiar ideas and techniques.   The second is the 
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person who feels, or has been advised, that some 
particular problem can be solved by means of 
fairly simple statistical techniques, and is in need 
of a book that will enable him to obtain the so- 
lution to his problem with a minimum of outside 
assistance. The Handbook should enable such a 
person to become familiar with the statistical 
ideas, and reasonably adept at the techniques, 
that are most fruitful in his particular line of re- 
search and development wcwrk. Finally, there is 
the individual who, as ihe head of, or as a mem- 
ber of a service group, has responsibility for ana- 
lyzing and interpreting experimental and test 
data brought in by scientists and engineers en- 
gaged in Army research and development work. 
This individual needs a ready source of model 
work sheets and worked examples corresponding 
to the more common applications of statistics, to 
free him from the need of translating textbook 
discussions into step-by-step procedures that can 
be followed by individuals having little or no 
previous experience with statistical methods. 

It is with this last need in mind that some 
of the procedures included in the Handbook have 
been explained and illustrated in detail twice: 
once for the case where the important question 
is whether the performance of a new material, 
product, or process exceeds an established stan- 
dard ; and again for the case where the important 
question is whether its performance is not up to 
the specified standards. Small but serious errors 
are often made in changing "greater than" pro- 
cedures into "less than" procedures. 

AUTHORSHIP AND ACKNOWLEDGMENTS 
The Handbook on Experimental Statistics 

was prepared in the Statistical Engineering Lab- 
oratory, National Bureau of Standards, under a 
contract with the Department of Army. The 
project was under the general guidance of 
Churchill Eisenhart, Chief, Statistical Engineer- 
ing Laboratory. 

Most of the present text is by Mary G. Na- 
trella, who had overall responsibility for the com- 
pletion of the final version of the Handbook. 
The original plans for coverage, a first draft of 
the text, and some original tables were prepared 
by Paul N. Somerville. Chapter 6 is by Joseph 
M. Cameron; most of Chapter 1 and all of Chap- 
ters 20 and 23 are by Churchill Eisenhart; and 
Chapter 10 is based on a nearly-final draft by 
Mary L. Epling. 

Other members of the staff of the Statistical 
Engineering Laboratory have aided in various 
ways through the years, and the assistance of all 
who helped is gratefully acknowledged. Partic- 
ular mention should be made of Norman C. 
Severo, for assistance with Section 2, and of 
Shirley Young Lehman for help in the collection 
and computation of examples. 

Editorial assistance and art preparation were 
provided by John I. Thompson & Company, 
Washington, D. C. Final preparation and ar- 
rangement for publication of the Handbook were 
performed by the Engineering Handbook Office, 
Duke University. 

Appreciation is expressed for the generous 
cooperation of publishers and authors in grant- 
ing permission for the use of their source materi- 
al. References for tables and other material, 
taken wholly or in part, from published works, 
are given on the respective first pages. 

Elements of the U. S. Army Materiel Com- 
mand having need for handbooks may submit 
requisitions or official requests directly to the 
Publications and Reproduction Agency, Letter- 
kenny Army Depot, Chambersburg, Pennsyl- 
vania 17201. Contractors should submit such 
requisitions or requests to their contracting of- 
ficers. 

Comments and suggestions on this handbook 
are welcome and should be addressed to Army 
Research Office-Durham, Box CM, Duke Station, 
Durham, North Carolina 27706. 
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PREFACE 

This listing is a guide to the Section and Chapter subject coverage in all Sections of the Hand- 
book on Experimental Statistics. 

Chapter Title 
No. 

AMCP 706-110 (SECTION 1) — BASIC STATISTICAL CONCEPTS AND 
STANDARD TECHNIQUES FOR ANALYSIS AND INTERPRETATION OF 

MEASUREMENT DATA 

1 — Some Basic Statistical Concepts and Preliminary Considerations 
2 — Characterizing the Measured Performance of a Material, Product, or Process 
3 — Comparing Materials or Products with Respect to Average Performance 
4 — Comparing Materials or Products with Respect to Variability of Performance 
5 — Characterizing Linear Relationships Between Two Variables 
6 — Polynomial and Multivariable Relationships, Analysis by the Method of Least Squares 

AMCP 706-111 (SECTION 2J — ANALYSIS OF ENUMERATIVE AND 
CLASSIFICATORY DATA 

7 — Characterizing the Qualitative Performance of a Material, Product, or Process 
8 — Comparing Materials or Products with Respect to a Two-Fold Classification of Performance 

(Comparing Two Percentages) 
9 — Comparing Materials or Products with Respect to Several Categories of Performance (Chi-Square 

Tests) 
10 — Sensitivity Testing 

AMCP 706-112 (SECTION 3) — THE PLANNING AND ANALYSIS OF 
COMPARATIVE EXPERIMENTS 

11 — General Considerations in Planning Experiments 
12 — Factorial Experiments 
13 — Randomized Blocks, Latin Squares, and Other Special-Purpose Designs 
14 — Experiments to Determine Optimum Conditions or Levels 

AMCP 706-113 (SECTION 4) — SPECIAL TOPICS 

15 — Some "Short-Cut" Tests for Small Samples from Normal Populations 
16 — Some Tests Which Are Independent of the Fo^m of the Distribution 
17 — The Treatment of Outliers 
18 — The Place of Control Charts in Experimental Work 
19 — Statistical Techniques for Analyzing Extreme-Value Data 
20 — The Use of Transformations 
21 — The Relation Between Confidence Intervals and Tests of Significance 
22 — Notes on Statistical Computations 
23 — Expression of the Uncertainties of Final Results 
Index 

AMCP 706-114 (SECTION 5) — TABLES 

Tables A-l through A-37 
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SECTION 5 

TABLES 
!,■ 

This section Contains all the mathematical tables referenced throughout 
Sections 1 through 4 of this handbook, and needed in the application of the 
given procedures./ Thfetables have been informally arranged in groups as follows: 
Tables A-l througlÖfc-5 are riee^ed^of'the ^sEaAdard" test»-of significance; 
Tables A-6 through A-21 are further tables concerning the analysis of samples 
from normal distributions; Tables A-22 through A-27 are concerned with 
analysis of samples from binomial distributions; Tables A-30 through A-35 are 
for distribution-free techniques; and Tables A-36 and A-37 are sample pages of 
tables of random numbers and random normal deviates. 

THE GREEK ALPHABET 

A a alpha N V nu 
B ß beta S i xi 
r y gamma 0 0 omicron 
A 6 delta n r pi 
E t epsilon p P rho 
Z r zeta 2 tr sigma 
H V eta T T tau 
9 8 theta T V upsiion 
I i iota * <? phi 
K K kappa X X chi 
A A lambda * 4> psi 
M M mu Q a omega 

T-l 
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TABLES 

TABLE A-1.    CUMULATIVE NORMAL DISTRIBUTION — VALUES OF P 
■P 

Volu«* of P corresponding to xp for tho normal curv». 

z is th« standard normal vorioW».    Tho valu« of P far -xp oquals on« minus tho valuo of P for +Xp, 

o.a., tho P for -1.62 oquals 1 - .9474 = .0526. 

MP .00 .01 .02 .03 .04 .05 .06 .07 .08 .09 

.0 .5000 .5040 .5080 .5120 .5160 .5199 .5239 .5279 .5319 .5359 

.1 .5398 .5438 .5478 .5517 .5557 .5596 .5636 .5675 .5714 .5753 

.2 .5793 .5832 .5871 .5910 .5948 .5987 .6026 .6064 .6103 .6141 

.3 .6179 .6217 .6255 .6293 .6331 .6368 .6406 .6443 .6480 .6517 

.4 .6554 .6591 .6628 .6664 .6700 .6736 .6772 .6808 .6844 .6879 

.5 .6915 .6950 .6985 .7019 .7054 .7088 .7123 .7157 .7190 .7224 

.6 .7257 .7291 .7324 .7357 .7389 .7422 .7454 .7486 .7517 .7549 

.7 .7580 .7611 .7642 .7673 .7704 .7734 .7764 .7794 .7823 .7852 

.8 .7881 .7910 .7939 .7967 .7995 .8023 .8051 .8078 .8106 .8133 

.9 .8159 .8186 .8212 .8238 .8264 .8289 .8315 .8340 .8365 .8389 

1.0 .8413 .8438 .8461 .848a .8508 .8531 .8554 .8577 .8599 .8621 
1.1 .8643 .8665 .8686 .8708 .8729 .8749 .8770 .8790 .8810 .8830 
1.2 .8849 .8869 .8888 .8907 .8925 .8944 .8962 .8980 .8997 .9015 
1.3 .9032 .9043 .9066 .9082 .9099 .9115 .9131 .9147 .9162 .9177 
1.4 .9192 .9207 .9222 .9236 .9251 .9265 .9279 .9292 .9306 .9319 

1.5 .9332 .9345 .9357 .9370 .9382 .9394 .9406 .9418 .9429 .9441 
1.6 .9452 .9463 .9474 .9484 .9495 .9505 .9515 .9525 .9535 .9545 
1.7 .9554 .9564 .9573 .9582 .9591 .9599 .9608 .9616 .9625 .9633 
1.8 .9641 .9649 .9666 .9664 .9671 .9678 .9686 .9693 .9699 .9706 
1.9 .9713 .9719 .9726 .9732 .9738 .9744 .9750 .9756 .9761 .9767 

2.0 .9772 .9778 .9783 .9788 .9793 .9798 .9803 .9808 .9812 .9817 
2.1 .9821 .9826 .9830 .9834 .9838 .9842 .9846 .9850 .9854 .9857 
2.2 .9861 .9864 .9868 .9871 .9875 .9878 .9881 .9884 .9887 .9890 
2.3 .9893 .9896 .9898 .9901 .9904 QQfW! . «flTUU .9909 .9911 .9913 .9916 
2.4 .9918 .9920 .9922 .9925 .9927 .9929 .9931 .9932 .9934 .9936 

2.S .9938 .9940 .9941 .9943 .9945 .9946 .9948 .9949 .9951 .9952 
2.6 .9953 .9955 .9956 .9957 .9959 .9960 .9961 .9962 .9968 .9964 
2.7 .9965 .9966 .9967 .9968 .9969 .9970 .9971 .9972 .9973 .9974 
2.8 .9974 .9975 .9976 .9977 .9977 .9978 .9979 .9979 .9980 .9981 
2.9 .9981 .9982 .9982 .9983 .9984 .9984 .9985 .9985 .9986 .9986 

3.0 .9987 .9987 .9987 .9988 .9988 .9989 .9989 .9989 .9990 .9990 
3.1 .9990 .9991 .9991 .9991 .9992 .9992 .9992 .9992 .9993 .9993 
3.2 .9993 .9993 .9994 .9994 .9994 .9994 .9994 .9995 .9995 .9995 
3.3 .9995 .9995 .9995 .9996 QQQ£ .SfoSffi .9996 .9996 .9996 .9996 .9997 
3.4 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9997 .9998 

T-2 



TABLE A-2.   CUMULATIVE NORMAL DISTRIBUTION — VALUES OF zp 

■P 

Values of Xp corresponding lo P for the normal curve, 

z Is the standard normal variable 

P .00 .01 .02 .03 .04 .05 .0« .07 .08 .09 

.00 -2.33 -2.05 -1.88 -1.75 -1.64 -1.55 -1.48 -1.41 -1.34 

.10 -1.28 -1.23 -1.18 -1.13 -1.08 -1.04 -0.99 -0.95 -0.92 -0.88 

.20 -0.84 -0.81 -0.77 -0.74 -0.71 -0.67 -0.64 -0.61 -0.58 -0.55 

.30 -0.52 -0.50 -0.47 -0.44 -0.41 -0.39 -0.36 -0.33 -0.31 -0.28 

.40 -0.25 -0.23 -0.20 -0.18 -0.15 -0.13 -0.10 -0.08 -0.05 -0.03 

.50 0.00 0.03 0.05 0.08 0.10 0.13 0.15 0.18 0.20 0.23 

.40 0.25 0.28 0.31 0.33 0.36 0.39 0.41 0.44 0.47 0.50 

.70 0.52 0.55 0.58 0.61 0.64 0.67 0.71 0.74 0.77 0.81 

.BO 0.84 0.88 0.92 0.95 0.99 1.04 1.08 1.13 1.18 1.23 

.90 1.28 1.34 1.41 1.48 1.55 1.64 1.75 1.88 2.05 2.33 

> 
OB r- m 

Special Value* 

p .001 .005 .010 .025 .050 .100 

*p -3.090 -2.576 -2.326 -1.960 -1.645 -1.282 

P .999 .995 .990 .975 .950 .900 

XP 3.090 2.576 2.326 1.960 1.645 1.282 

> 

o 
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TABLES 

TABLE A-3.    PERCENTILES OF THE X1 DISTRIBUTION 

P 

Values of Xp corratpendlns to P 

«7 X* X* * .0IS X* X* *'., *.«§ X.*7| x'„ 
1 

A.w§ 

\ .000039 .00016 .00098 .0039 .0158 2.71 3.84 5.02 6.63 7.88 
2 .0100 .0201 .0506 .1026 .2107 4.61 5.99 7.38 9.21 10.60 
3 .0717 .115 .216 .352 .584 6.25 7.81 9.35 11.34 12.84 
4 .207 .297 .484 .711 1.064 7.78 9.49 11.14 13.28 14.86 
5 .412 .554 .831 1.15 1.61 9.24 11.07 12.83 15.09 16.75 

6 .676 .872 1.24 1.64 2.20 10.64 12.59 14.45 16.81 18.55 
7 .989 1.24 1.69 2.17 2.83 12.02 14.07 16.01 18.48 20.28 
8 1.34 1.65 2.18 2.73 3.49 13.36 15.51 17.53 20.09 21.96 
9 1.73 2.09 2.70 3.33 4.17 14.68 16.92 19.02 21.67 23.59 

10 2.16 2.56 3.25 3.94 4.87 15.99 18.31 20.48 23.21 25.19 

11 2.60 3.05 3.82 4.57 5.58 17.28 19.68 21.92 24.73 26.76 
12 3.07 3.57 4.40 5.23 6.30 18.55 21.03 23.34 26.22 28.30 
13 3.57 4.11 5.01 5.89 7.04 19.81 22.36 24.74 27.69 29.82 
14 4.07 4.66 5.63 6.57 7.79 21.06 23.68 26.12 29.14 31.32 
15 4.60 5.23 6.26 7.26 8.55 22.31 25.00 27.49 30.58 32.80 

16 5.14 5.81 6.91 7.96 9.31 23.54 26.30 28.85 32.00 34.27 
18 6.26 7.01 8.23 9.39 10.86 25.99 28.87 31.53 34.81 37.16 
20 7.43 8.26 9.59 10.85 12.44 28.41 31.41 34.17 37.57 40.00 
24 9.89 10.86 12.40 13.85 15.66 33.20 36.42 39.36 42.98 45.56 
30 13.79 14.95 16.79 18.49 20.60 40.26 43.77 46.98 50.89 53.67 

40 20.71 22.16 24.43 26.51 29.05 51.81 55.76 59.34 63.69 66.77 
60 35.53 37.48 40.48 43.19 46.46 74.40 79.08 83.30 88.38 91.95 

120 83.85 86.92 91.58 95.70 100.62 140.23 146.57 152.21 158.95 163.64 

For large degrees of freedom, 

x% 
where 

i(zp + \/2v - 1)' approximately, 

degrees of freedom and zP is given in Table A-2. 

Adapted with permMon from tntrväutlim la IfUUMieal Analttu (2d ed.) hy W. J. Dlwm »nd F. J. UUKT, Jr., Copyright. 1957. 
MeGrmw-HIU Book Company, Inc. 

T-4 
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TABLES 

TABLE A-4.   PERCENTILES OF THE * DISTRIBUTION 

s t* fa t« CM *« t »71 tm t.m 

1 .326 .727 1.376 3.078 6.314 12.706 31.821 63.657 
2 .289 .617 1.061 1.886 2.920 4.303 6.965 9.925 
3 .277 .584 .978 1.638 2.353 3.182 4.541 5.841 
4 .271 .569 .941 1.533 2.132 2.776 3.747 4.604 
5 .267 .559 .920 1.476 2.015 2.571 3.365 4.032 

6 .265 .553 .906 1.440 1.943 2.447 3.143 3.707 
7 .263 .549 .896 1.415 1.895 2.365 2.998 3.499 
8 .262 .546 .889 1.397 1.860 2.306 2.896 3.355 
9 .261 .543 .883 1.383 1.833 2.262 2.821 3.250 

10 .260 .542 .879 1.372 1.812 2.228 2.764 3.169 

11 .260 .540 .876 1.363 1.796 2.201 2.718 3.106 
12 .259 .539 .873 1.356 1.782 2.179 2.681 3.055 
13 .259 .538 .870 1.350 1.771 2.160 2.650 3.012 
14 .258 .537 .868 1.345 1.761 2.145 2.624 2.977 
15 .258 .536 .866 1.341 1.753 2.131 2.602 2.947 

16 .258 .535 .865 1.337 1.746 2.120 2.583 2.921 
17 .257 .534 .863 1.333 1.740 2.110 2.567 2.898 
18 .257 .534 .862 1.330 1.734 2.101 2.552 2.878 
19 .257 .533 .861 1.328 1.729 2.093 2.539 2.861 
20 .257 .533 .860 1.325 1.725 2.086 2.528 2.845 

21 .257 .532 .859 1.323 1.721 2.080 2.518 2.831 
22 .256 .532 .858 1.321 1.717 2.074 2.508 2.819 
23 .256 .532 .858 1.319 1.714 2.069 2.500 2.807 
24 .256 .531 .857 1.318 1.711 2.064 2.492 2.797 
25 .256 .531 .856 1.316 1.708 2.060 2.485 2.787 

26 .256 .531 .856 1.315 1.706 2.056 2.479 2.779 
27 .256 .531 .855 1.314 1.703 2.052 2.473 2.771 
28 .256 .530 .855 1.313 1.701 2.048 2.467 2.763 
29 .256 .530 .854 1.311 1.699 2.045 2.462 2.756 
30 .256 .530 .854 1.310 1.697 2.042 2.457 2.750 

40 .255 .529 .851 1.303 1.684 2.021 2.423 2.704 
60 .254 .527 .848 1.296 1.671 2.000 2.390 2.660 

120 .254 .526 .845 1.289 1.658 1.980 2.358 2.617 
«0 .253 .524 .842 1.282 1.645 1.960 2.326 2.576 

Adapted by ptnRJHaM from Jnlrorfwtio* to SiatuiUal Amtiym (2d «d.) by W. J. Dtxon and F. 1. Maaary, Jr., 'Copyright, 1957, McOrow-Hill Book 
Company, Inc.   Entriaa oriftnaUy from Tabl« III of Statuliral Tablu by R. A. Klahrr and F. Yalo, 1938. Oliver and Boyd, Ltd., I^ndon. 
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TABLE A-5.    PERCENTTLES OF THE f DISTRIBUTION 

'.90 '"" "*' 
■i = dogroot of freedom for numerator 

S. 1 
1 i 3 4 5 6 7 t • 10 ia IS 20 34 30 40 60 120 00 

1 39.86 49.50 53.59 55.83 57.24 58.20 58.91 59.44 59.86 60.19 60.71 61.22 61.74 62.00 62.26 62.53 62.79 63.06 63.33 
3 8.53 9.00 9.16 9.24 9.29 9.33 9.35 9.37 9.38 9.39 9.41 9.42 9.44 9.45 9.46 9.47 9.47 9.48 9.49 
3 5.54 5.46 5.39 5.34 5.31 5.28 5.27 5.25 5.24 5.23 5.22 5.20 5.18 5.18 5.17 5.16 5.15 5.14 5.13 
4 4.54 4.32 4.19 4.11 4.05 4.01 3.93 3.95 3.94 3.92 3.90 3.87 3.84 3.83 3.82 3.80 3.79 3.78 3.76 

l 4.06 3.78 3.62 3.52 3.45 3.40 3.37 3.34 3.32 3.30 3,27 3.24 3.21 3.19 3.17 3.16 3,14 3.12 3.10 
6 3.78 3.46 3.29 3.18 3.11 3.05 3.01 2.98 2.96 2.94 2.90 2,87 2.84 2.82 2.80 2.78 2.76 2.74 2.72 

A 7 3.59 3.26 3.07 2.96 2.88 2.83 2.78 2.75 2.72 2.70 2.67 2.63 2.59 2.58 2.56 2.54 2.51 2.49 2.47 1 ■ 3.46 3.11 2.92 2.81 2.73 2.67 2.62 2.59 2.56 2.50 2.50 2.46 2.42 2.40 2.38 2.36 2.34 2.32 2.29 
♦ 3.36 3.01 2.81 2.69 2.61 2.55 2.51 2.47 2.44 2.42 2.38 2.34 2.30 2.28 2.25 2.23 2.21 2.18 2.16 

0 10 3.29 2.92 2.73 2.61 2.52 2.46 2.41 2.38 2.35 2.32 2.28 2.24 2.20 2.18 2.16 2.13 2.11 2.08 2.06 
c • 11 3.23 2.86 2.66 2.54 2.45 2.39 2.34 2.30 2.27 2.25 2.21 2.17 2.12 2.10 2.08 2.05 2.03 2.00 1.97 

13 3.18 2.81 2.61 2.48 2.39 2.33 2.28 2.24 2.21 2.19 2.15 2.10 2.06 2.04 2.01 1.99 1.96 1.93 1.90 
fc 1» 3.14 2.76 2.56 2.43 2.35 2.28 2.23 2.20 2.16 2.14 2.10 2.05 2.01 1.98 1.96 1.93 1.90 1.88 1.85 
£ 14 3.10 2.73 2.52 2.39 2.31 2.24 2.19 2.15 2.12 2.10 2.05 2.01 1.96 1.94 1.91 1.89 1.86 1.83 1.80 

E o IS 3.07 2.70 2.49 2.38 2.27 2.21 2.16 2.12 2.09 2.06 2.02 1.97 1.92 1.90 1,87 1.85 1.82 1.79 1.76 
1 1* 3.05 2.67 2.46 2.33 2.24 2.18 2.13 2.09 2.06 2.03 1.99 1.94 1.89 1.87 1.84 1.81 1.78 1.75 1.72 
I 17 3.03 2.64 2.44 2.31 2.22 2.15 2.10 2.06 2.03 2.00 1.96 1.91 1.86 1.84 1.81 1.78 1.75 1.72 1.69 
£ 11 3.01 2.62 2.42 2.29 2.20 2.13 2.08 2.04 2.00 1.98 1.93 1.89 1.84 1.81 1,78 1.75 1.72 1.69 1.66 
"o 19 2.99 2.61 2.40 2.27 2.18 2.11 2.06 2.02 1.98 1.96 1.91 1.86 1,81 1.79 1.76 1.73 1.70 1.67 1.63 

20 2.97 2.59 2.38 2.25 2.16 2.09 2.04 2.00 1.96 1.94 1.89 1.84 1.79 1.77 1.74 1.71 1.68 1.64 161 
11 2.96 2.57 2.36 2.23 2.14 2.08 2.02 1.98 1.96 1.92 1.87 1.83 1.78 1.75 1.72 1.69 1.66 1.62 1.59 
32 2.95 2.56 2.35 2.22 2.13 2.06 2.01 1.97 1.93 1.90 1.86 1.81 1.76 1.73 1.70 1.67 1.64 1.60 1.57 
31 2.94 2.55 2.34 2.21 2.11 2.05 1.99 1.95 1.92 1.89 1.84 1.80 1.74 1.72 1.69 1.66 1.62 1.59 1.55 

II 34 2.93 2.54 2.33 2.19 2.10 2.04 1.98 1.94 1.91 1.88 1.83 1.78 1.73 1.70 1.67 1.64 1.61 1.57 1.53 

2* 2.92 2.53 2.32 2.18 2.09 2.02 1.97 1.93 1.89 1.87 1.82 1.77 1.72 1.69 1.66 1.63 1.59 1.56 1.52 
3* 2.91 2.52 2.31 2.17 2.08 2.01 1.96 1.92 1.83 1.86 1.81 1.76 1,71 1.68 1.65 1.61 1.58 1.54 1.50 
37 2.90 2.51 2.30 2.17 2.07 2.00 1.95 1.91 1.87 1.85 1.80 1.75 1.70 1.67 1.64 1.60 1.57 1.53 1.49 
31 2.89 2.50 2.29 2.16 2.06 2.00 1.94 1.90 1.87 1.84 1.79 1.74 1.69 1.66 1.63 1.59 1.56 1.52 1.48 
2* 2.89 2.50 2.28 2.15 2.06 1.99 1.93 1.89 1.86 1.83 1.78 1,73 1.68 1.65 1.62 1.58 1.55 1.51 1.47 

10 2.88 2.49 2.28 2.14 2.05 1.98 1.93 1.88 1.85 1.82 1.77 1.72 1.67 1.64 1.61 1.57 1.54 1.50 1.46 
40 2 84 2.44 2.23 2.09 2.00 1.93 1.87 1.83 1.79 1.76 1.71 1 66 1.61 1.57 1.54 1.51 1.47 1.42 1.3S 
«0 2.79 2.39 2.18 2.04 1.95 1.87 1.82 1,77 1.74 1-71 1.66 1.60 1.54 1.51 1.48 1.44 1.40 1.35 1.29 

130 2.75 2.35 2.13 1.99 1.90 1.82 1.77 1.72 1.68 1.65 1.60 1.55 1.48 1.45 1.41 1.37 1,32 1.26 1.19 
oe 2.71 2 30 2.08 1.94 1.85 1.77 1.72 1.67 1.63 1.60 1.55 1.49 1.42 1.38 1.34 1.30 1.24 1.17 1.00 
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TABLE A-5 (Continued).    PERCENTILES OF THE F DISTRIBUTION 

»i = degnMt of fr**dom for numtrator 

X 1 2 3 4 1 6 7 • • 10 12 15 20 24 20 40 «0 120 00 

161.4 199.5 215.7 224.6 230.2 234.0 236.8 238.9 240.5 241.9 243.9 245.9 248.0 249.1 250.1 351 1 252.2 253.3 254.3 
18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50 
10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53 
7.71 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 5.91 5.86 5.80 5.77 5.75 5.72 5.69 5.66 5.63 

6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.68 4.62 4.56 4.53 4.50 4.46 4.43 4.40 4.36 
5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 3.74 3.70 8.67 fa 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 3.41 3.38 3.34 3.30 3.27 3.23 
5.32 4.46 4.07 8.84 3.69 3.58 3.50 3.44 3.39 3.85 3.28 3.22 3.15 3.12 3.08 3.04 3.01 2.97 2.93 
5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 8.07 8.01 2.94 2.90 2.86 2.83 2.79 2.75 2.71 

1 
0 10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98 2.91 2.85 2.77 2.74 2.70 2.66 2.62 2.58 2.54 
e ii 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.90 2.85 2.79 2.72 2.65 2.61 2.57 2.53 2.49 2.45 2.40 0 

■a 12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.80 2.75 2.69 2.62 2.54, 2.51 2.47 2.43 2.38 2.34 2.30 
k» 11 4.67 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.71 2.67 2.60 2.53 2.46 2.42 2.38 2.34 2.30 2.25 2.21 
0 

-1   » 14 4.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.65 2.60 2.53 2.46 2.39 2.35 2.31 2.27 2.22 2.18 2.13 

<J     E s IS 4.54 3.68 3.29 3.06 2.90 2.79 2.71 2.64 2.59 2.54 2.48 2.40 2.33 2.29 2.25 2.20 2.16 2.11 2.07 
•9 1* 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.54 2.49 2.42 2.35 2.28 2.24 2.19 2.15 2.11 2.06 2.01 
X \r 4.45 3.59 3.20 2.96 2.81 2.70 2.61 2.55 2.49 2.45 2.38 

2.34 
2.31 2.23 2.19 2.15 2.10 2.06 2.01 1.96 

1 it 4.41 3.55 3.16 2.93 2.77 2.66 2.58 2.51 2.46 2.41 2.27 2.19 2.15 2.11 2.06 2.02 1.97 1.92 
lip e 19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38 2.31 2.23 2.16 2.11 2.07 2.03 1.98 1.93 1.88 

M 4.35 3.49 3.10 2.87 2.71 2.60 2.61 2.45 2.39 2.35 2.281 2.20 2.12 2.08 2.04 1.99 1.95 1.90 1.84 
4.32 8.47 3.07 2.84 2.68 2.57 2.49 2.42 2.37 2.32 2.25 2.18 2.10 2.05 2.01 1.96 1.92 1.87 1.81 

■o 
4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.34 2.30 2.23 2.15 2.07 2.03 1.98 1.94 1.89 1.84 1.78 
4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.37 2.32 2.27 2.20 2.13 2.05 2.01 1.96 1.91 1.86 1.81 1.76 

il 
4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.30 2.25 2.18 2.11 2.03 1.98 1.94 1.89 1.84 1.79 1.73 

£ 4.24 3.39 2.99 2.76 2.60 2.49 2.40 2.34 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.82 1.77 1.71 
4.23 3.37 2.98 2.74 2.59 2.47 2.39 2.32 2.27 2.22 2.15 2.07 1.99 1.95 1.90 1.85 1.80 1.75 1.69 
4.21 3.35 2.96 2.73 2.57 2.46 2.37 2.31 2.25 2.20 2.13 2.06 1.97 1.93 1.88 1.84 1.79 1.7S 1.67 
4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.24 2.19 2.12 2.04 1.96 1.91 1.87 1.82 1.77 1.71 1.65 
4.18 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22 2.18 2.10 2.03 1.94 1.90 1.85 1-.81 1.75 1.70 1.64 

30 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62 
40 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.12 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51 
60 4.00 3.15 2.76 2.53 2.37 2.25 2.17 2.10 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.39 

120 3.92 3.07 2.68 2.45 2.29 2.17 2.09 2.02 1.96 1.91 1.831 1.75 1.66 1.61 1.55 1.50 1.43 1.35 1.25 
30 3.84 3.00 2.60 2.37 2.21 2.10 2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1.00 
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Adapted with permjmlon from BkrmttHko TabUi for SuiutiHomt, Vol. J (2d ed.). edit«) by E. S. Pnnoo ud H. O. HartJey, Copyright 1958, Cambridge University Pre«. 



TABLE A-5 (Continued).    PERCENTJLES OF THE F DISTRIBUTION 

'.975 ("i> *i) 
"i = degrees of freedom for numerator 

. 3 4 s 6 7 • 9 10 12 15 20 24 90 40 «0 120 •0 

6.7.8 799.5 864.2 899.6 921.8 937.1 948.2 956.7 963.3 968.6 976.7 984.9 993.1 997.2 1001 1006 1010 1014 1018 
38.51 39.00 39.17 39.29 39.30 39.33 39.36 39.37 39.39 39.401 39.41 39.43 39.45 39.46 39.46 39.47 39.48 39.49 39.50 
17.44 16.04 15.44 15.10 

9.60 
14.88 14.73 14.62 14.541 14.47 14.42 14.34 14.25 14.17 14.12 14.08 14.04 13.99 13.95 13.90 

12.22 10.65 9.98 9.36 9.20 9.07 8.98 8.90, 8.84 8.75, 8.66 8.56 8.51 8.46 8.41 8.36 8.31 8.26 

10.01 8.43 7.76 7.39 7.15 6.98 6.85. 6,76 6.68 6.62 6.52 6.43 6.3» 6.28 6.23 6.18 6.12 6.07 6.02 
8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.52 5.46 5.37 5.27 5.17 5.12 5.07 6.01 4.96 4.90 4.85 
8.07 6.54 5.89 5.52 5.29 5.12 4.99 

4.53 
4.90 4.82 4.76 4.67 4.57 4.47 4.42 4.36 4.31 4.25 4.20 4.14 

0 7.57 6.06 5.42 5.05 4.82 4.65 4.43! 4.36| 4.30 4.20, 4.10 4.00 3.95 9.89 3.84 3.7« 3.73 3.67 
c 
E 0 

7.21 5.71 5.08 4.72 4.48 4.32 4.20 4,10 4.03 3.96 3.87 3.77 3.67 3.61 3.56 3.51 3.45 3.39 3.33 

6.94 5.46 4.83 4.47 4.24 4.07 3.95 3.85 3.78 3.72 3.62 3.52 3.42 3.37 3.31 3.26 3.20 3.14 3.08 c 0 6.72 5.26 4.63 4.28 4.04 3.88 3.76 3.66 3.59 3.53 3.43 3.33 3.23 3.17 3.12 3.06 3.00 2.94 2.88 
TJ 6.55 5.10 4.471 4.12 3.89 3.73, 3.61 3.51 3.44 3.37 3.28 3.18 3.07 3.02 2.96 2.91 2.85 2.79 2.72 
t 6.41 4.97 4.35 4.00 3.77 3.6Ö 3.48 3.39 3.31 3.25 3.151 3.05 2.95 2.89 2.84 2.78 2.72 2.66 2.60 O 6.30 4.86 4.24 3.89 3.66 3.50 3.38 3.29 3.21 3.15 3.0^ 2.95 2.84 2.79 2.73 2.67 2.61 2.55 2.49 
E 
0 6.20 4.77 4.15. 3.80 3.58 3.41 3.29 3.20 3.12 3.06 2.96 2.86 2.76 2.70 2.64 2.59 2.52 2.46 2.40 
• 6.12 4.691 4.08 3.73 3.50 3.34 3.22 3.12 3.05 2.991 2.89 2.79! 2.681 2.63 2.57 2.51 2.45 2.38 2.32 

6.04 4.62 4.01 3.66 3.44 3.28 3.16 3.06 2.98 2.92 2.82 2.72 2.62 2.56 2.60 2.44 2.38 2.32 2.25 
5.98 4.56 3.95 3.61 3.38 3.22 3.10 3.01 2.93 2.87 2.77 2.67 2.56. 2.60 2.44 2.38 2.32 2.26 2.19 

'S 5.92 4.51 3.90 3.56 3.33 3.17 3.05 2.96 2.88 2.82 2.72 2.62 2.51 2.45 2.39 2.33 2.27 2.20 2.13 

• 30 5.87 4.46 3.86 3.51 3.29 3.13 3.01 2.91 2.84 2.77 2.68 2.57 2.46 2.41 2.35 2.29 2.22 2.16 2.09 
I 21 5.83 4.42 3.82 3.48 3.25 3.09 2.97 2.87 2.80 2.73 2.64 2.53 2.42 2.37 2.31 2.25 2.18 2.11 2.04 
a 
e 22 5.79 4.38 3.78 3.44 3.22 3.05 2.931 2.84 2.76 2.701 2.60 2.50 2.39 2.33 2.27 2.21 2.14 2.08 2.00 

23 5.75 4.35 3.75 3.41 3.18 3.02 2.90 2.81 2.73 2.67 2.57I 2.47 2.36 2.30 2.24 2.18 2.11 2.04 1.97 
t) 24 5.72 4.32 3.72 3.38, 3.15 2.99 2.87 2.78 2.70 2.64 2.54 2.44 2.33 2.27 2.21 2.15 2.08 2.01 1.94 

£ 25 5.69 4.29" 3.69 3.35 3.13 2.97 2.85 2.75 2.68 2.61 2.51 2.41 2.30 2.24 2.18 2.12 2.05 1.98 1.91 
2« 5.66 4.27 3.67 3.33 3.10 2.94 2.82 2.731 2.65 2.591 2.49J 2.39 2.28 2.22 2.16 2.09 2.03 1.95 1.88 
7T 5.63 4.24 3.65 3.31 3.08 2.92 2.80 2.71 2.63 2.5? 2.47 2.36 2.25 2.19 2.13 2.07 2.00 1.93 1.85 
2» 5.61 4.221 3.631 3.29i 3.06 2.90 2.78 2.69 2.61 2.55 2.45 2.34 2.23 2.17 2.11 2.05 1.98 1.91 1.83 
29 5.59 4.20 3.61 3.27 3.04 2.88 2.76 2.67 2.59 2.53 2.43 2.32 2.21 2.15 2.09 2.03 1.96 1.89 1.81 

30 5.57 4.18 3.59 3.25 3.03 2.87 2.75 2.65 2.57 2.51 2.41 2.31 2.20 2.14 2.07 2.01 1.94 1.87 1.79 
40 5.42 4.05 3.46 3.13 2.90 2.74 2.62 2.53 2.45 2.391 2.29 2.18 2.07 2.01 1.94 1.88 1.80 1.72 1.64 
60 5.29 3.93 3.34 3.01 2.791 2.63 2.51 2.41 2.33] 2.27 2.17 2.06 1.94 1.8S 1.82 1.74 1.67 1.58 1.48 

120 5.15 3.80 3.23 2.89 2.67 2.52 2.39 2.30 2.22 2.16 2.05 1.94 1.82 1.76 1.69 1.61 1.53 1.43 1.31 
ao 5.02 3.69 3.12 2.79 2.57 2.41 2.29 2.19 2.11 2.05 1.94 1.83 1.71 1.64 1.57 1.48 1.39 1.27 1.00 
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001 281 tri 6SI on 6£'I 881 WZ 812 2E-2 It»2 192 W2 08'2 208 2E'8 8i'S 19» 89'9 OR 

88"! S9'i 991 911 987 S6I eo'z 61'2 W2 LYZ 99"Z 99 2 61'2 96*2 £18 8f8 968 6i'» 389 Oil 
09'I en nri wri 802 SI'S 022 38'2 092 £92 ZLZ E8-2 962 218 W8 S9'8 81» 86'» 80'i 09 
08'1 26*i zvz II'Z 022 62'2 tez 29 2 99 2 082 68'2 66'2 218 628 19*8 88'8 18» BI'S I8i 0* 
tos xvz 122 08'S evz LVZ S9'2 Oi'2 W2 86-2 £08 /.rc OEE £re 0£*e 20'» 19» 6e-s 99 •£ ot 

S02 tvz sz'2 88Z ire 6»2 £S'2 8£'2 ifi'2 OO'B ROE 028 888 0S-E B£'8 tot »9» Z»'S 99'i M 
902 Ll'Z 9ZZ 982 »»2 29 2 092 S£'2 062 808 2V8 B2'8 1988 ess sie iO't i9» S»'9 Wi • E 

orz ozz 6ZZ 88'2 LtZ 39'2 892 %vz B6'Z 90S 918 928 |6S« 998 Bi'B ivt 09» 6»S 89i It 
BIS EZ2 882 zrz 092 89'2 99Z 182 96'Z 608 SI'S 62'S zre 69*8 Z8'8 tvt »9» 89 9 ZVl 91 
LIZ LZ'Z 983 WZ WZ 29'2 012 38 2 66'2 818 228 288 9f8 fe9"E S8'8 81» 89» i9S IVI SI 

122 IS'2 orz 6»Z 89 Z 99*2 nz 682 B0'8 ire 928 9S'8 098 £98 06'B 82» Zi» 199 28'£ « 
92*2 982 9»*Z WZ 29Z Oi'Z B£-2 862 ioe 128 088 TVS WS ire W8 92» 9£*» 99? 88'i cc 
183 o»2 09Z 89'2 £92 9i'2 882 86'2 zre 92'8 G8'8 sr$ 698 »re 66'8 IS» 128» 2i'S S6'i Et 
982 9tZ 139 Z WZ 2£"2 082 882 80*8 il'8 IS-8 Ot 8 198 we 188 tot i8*» £8» 8i'9 208 IE 
2»'2 392 WZ 69Z 8£"2 98'Z W2 60'8 E2'8 t8-B 9f8 998 ore £8'8 or» fir» W» S8'9 OI'B OE 

6*3 89'2 £9Z 9i'Z WZ 262 O0'8 9IE OSS tvz Z9'8 E98 ire 
W8 

W8 tr» 09» I0'9 86*9 Bl'8 it 
£9'2 992 9£*Z WZ Z6Z 008 808 82*8 £SB 

9»8 
WZ 09'8 I£E I0> B2*> 89*» 60S 109 S2'8 • 1 

S92 nz 68'Z Z6'Z 008 80*6 918 IB'8 69-8 898 ere 868 ovt W> £9'» SI'S ll'9 w% 41 
3£'2 W! 868 20'8 ore 81'8 92'8 I»'6 S9'8 69'8 8£"8 68 8 80> OZ'fr ttt ir» 6Z'9 SZ'9 B9'8 91 
£8'2 962 S0*B ET8 128 628 2E'S 298 ■,9S 08'8 68'8 OOT HI Z%'\ 99'Tf 68'» 2»'9 989 898 St 

008 608 8IE we 988 8»'8 ISE 998 088 we 80'» tvt 82T? 9rt 69» W9 99 S 19'9 988 91 
Lie 928 WS 8»'8 198 6SB 998 38E 968 ort* Git OS't n't 29» 98» 12*9 »£'9 Oi'9 i£0'6 Cl 
988 9»'8 WS 29'8 0£'8 sre 988 10» 9ft 88fr 68» 0*3* wv z%t 909 its S6'9 E6'9 88*6 El 
098 698 8££ 988 we 20» Of» 92» on W\ 89> Ut 68'*? £0*9 2S9 WS 2Z'9 I2'i 59'6 It 
I6E 00» 80» £1» 92"» EB'» i»» 99» IL't w\ Wfr 90S 02"S 689 WS 66'9 S9'9 9Si WOI 01 

18* 0»» 8»*» £S'» 99'» B£-» 18» 96*» IT'S 923 989 if'9 I9-9 089 909 2»'9 669 50'8 99*01 6 
98*» 96» 809 ZI'S 029 8Z'9 98'9 SS'S £9S I8'9 169 E09 181*9 £E'9 €99 I0£ 69 £ S9'8 9211 1 
39*9 »£*9 Z8"9 169 66'9 £09 919 189 Lf9 299 Zi'9 W9 1669 6I'i 9fL S8'i 3 »'8 99'6 SZ'2l I 
889 £6'9 90£ tvt 82M I8i 0»£ 997, ZVl LVL 86'i OT'8 928 LfS Si'8 616 8£'6 Z60I sret 9 
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AMCP 706-114 

TABLES 

TABLE A-6.    FACTORS FOR TWO-SIDED TOLERANCE LIMITS FOR NORMAL DISTRIBUTIONS 

Factors K such that the probability is y that trt least a proportion P of the distribution will bo included 
between X ± KM, where X and s are estimates of the mean and the standard deviation computed 

'from a sample size of n. 

y - 0.75 r = 0.90 

X 0.75 0.90 0.95 0.99 0.999 0.75 0.90 0.95 0.99 0.999 

2 4.498 6.301 7.414 9.531 11.920 11.407 15.978 18.800 24.167 30.227 
3 2.501 3.538 4.187 5.431 6.844 4.132 5.847 6.919 8.974 11.309 
4 2.035 2.892 3.431 4.471 5.657 2.932 4.166 4.943 6.440 8.149 
5 1.825 2.599 3.088 4.033 5.117 2.454 3.494 4.152 5.423 6.879 
6 1.704 2.429 2.889 3.779 4.802 2.1% 3.131 3.723 4.870 6.188 
7 1.624 2.318 2.757 3.611 4.593 2.034 2.902 3.452 4.521 5.750 
8 1.568 2.238 2.663 3.491 4.444 1.921 2.743 3.264 4.278 5.446 
9 1.525 2.178 2.593 3.400 4.330 1.839 2.626 3.125 4.098 5.220 

10 1.492 2.131 2.537 3.328 4.241 1.775 2.535 3.018 3.959 5.046 
11 1.465 2.093 2.493 3.271 4.169 1.724 2.463 2.933 3.849 4.906 
12 1.443 2.062 2.456 3.223 4.110 1.683 2.404 2.863 3.758 4.792 
13 1.425 2.036 2.424 3.183 4.059 1.648 2.355 2.805 3.682 4.697 
14 1.409 2.013 2.398 3.148 4.016 1.619 2.314 2.756 3.618 4.615 
15 1.395 1.994 2.S75 3.118 3.979 1.594 2.278 2.713 3.562 4.545 
16 1.383 1.977 2.355 3.092 3.946 1.572 2.246 2.676 3.514 4.484 
17 1.372 1.962 2.337 3.069 3.917 1.552 2.219 2.643 3.471 4.430 
18 1.363 1.948 2.321 3.048 3.891 1.535 2.194 2.614 3.433 4.382 
19 1.355 1.936 2.307 3.030 3.867 1.520 2.172 2.588 3.399 4.339 
20 1.347 1.925 2.294 3.013 3.846 1.506 2.152 2.564 3.368 4.300 
21 1.340 1.915 2.282 2.998 3.827 1.493 2.135 2.543 3.340 4.264 
22 1.334 1.906 2.271 2.984 3.809 1.482 2.118 2.524 3.315 4.232 
23 1.328 1.898 2.261 2.971 3.793 1.471 2.103 2.506 3.292 4.203 
24 1.322 1.891 2.252 2.959 3.778 1.462 2.089 2.489 3.270 4.176 
25 1.317 1.883 2.244 2.948 3.764 1.453 2.077 2.474 3.251 4.151 
26 1.313 1.877 2.236 2.938 3.751 1.444 2.065 2.460 3.232 4.127 
27 1.309 1.871 2.229 2.929 3.740 

i 

1.437 2.054 2.447 3.215 4.106 

Adapted by from Ttdtnifitu tf Stotutial AwtlpU by C. Elmhart, M. W. HiaUy. and W. A. WftUk, Copyright 19«. 
McGraw-Hill Book Company, In«. 
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TABLES 

TABU A-6 (Continued). FACTORS FOR TWO-SIDED TOLERANCE LIMITS FOR 
NORMAL DISTRIBUTIONS 

7 - 0.95 T - 0.99 

X 0.75 0.90 0.95 0.99 0.999 0.75 0.90 0.95 0.99 0.999 

2 22.858 32.019 37.674 48.430 60.573 114.363 160.193 188.491 242.300 303.054 
3 5.922 8.380 9.916 12.861 16.208 13.378 18.930 22.401 29.055 36.616 
4 3.779 5.369 6.370 8.299 10.502 6.614 9.398 11.150 14.527 18.383 
5 3.002 4.275 5.079 6.634 8.415 4.643 6.612 7.855 10.260 13.015 
6 2.604 3.712 4.414 5.775 7.337 3.743 5.337 6.345 8.301 10.548 
7 2.361 3.369 4.007 5.248 6.676 3.233 4.613 5.488 7.187 9.142 
8 2.197 3.136 3.732 4.891 6.226 2.905 4.147 4.936 6.468 8.234 
9 2.078 2.967 3.532 4.631 5.899 2.677 3.822 4.550 5.966 7.600 

10 1.987 2.839 3.379 4.433 5.649 2.508 3.582 4.265 5.594 7.129 
11 1.916 2.737 3.259 4.277 5.452 2.378 3.397 4.045 5.308 6.766 
12 1.858 2.655 3.162 4.150 5.291 2.274 3.250 3.870 5.079 6.477 
13 1.810 2.587 3.081 4.044 5.158 2.190 3.130 3.727 4.893 6.240 
14 1.770 2.529 3.012 3.955 5.045 2.120 3.029 3.608 4.737 6.043 
15 1.735 2.480 2.954 3.878 4.949 2.060 2.945 3.507 4.605 5.876 
16 1.705 2.437 2.903 3.812 4.865 2.009 2.872 3.421 4.492 5.732 
17 1.679 2.400 2.858 3.754 4.791 1.965 2.808 3.345 4.393 5.607 
IB 1.655 2.366 2.819 3.702 4.725 1.926 2.753 3.279 4.307 5.497 
19 1.635 2.337 2.784 3.656 4.667 1.891 2.703 3.221 4.230 5.399 
20 1.616 2.310 2.752 3.615 ■4.614 1.860 2.659 3.168 4.161 5.312 
21 1.599 2.286 2.723 3.577 4.667 1.833 2.620 3.121 4.100 5.234 
22 1.584 2.264 2.697 3.543 4.523 1.808 2.584 3.078 4.044 5.163 
23 1.570 2.244 2.673 3.512 4.484 1.785 2.551 3.040 3.993 5.098 
24 1.557 2.225 2.651 3.483 4.447 1.764 2.522 3.004 3.947 5.039 
25 1.545 2.208 2.631 3.457 4.413 1.745 2.494 2.972 3.904 4.985 
26 1.534 2.193 2.612 3.432 4.382 1.727 2.469 2.941 3.865 4.935 
27 1.523 2.178 2.595 3.409 4.353 1.711 2.446 2.914 3.828 4.888 
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TABLES 

TABLE A-6 (Continued). FACTORS FOR TWO-SIDED TOLERANCE LIMITS FOR 
NORMAL DISTRIBUTIONS 

y - 0.75 y - 0.90 

X 0.75 0.90 0.95 0.99 0.999 0.75 0.90 0.95 0.99 0.999 

30 1.297 1.855 2.210 2.904 3.708 1.417 2.025 2.413 3.170 4.049 
35 1.283 1.834 2.185 2.871 3.667 1.390 1.988 2.368 3.112 3.974 
40 1.271 1.818 2.166 2.846 3.635 1.370 1.959 2.334 3.066 3.917 
45 1.262 1.805 2.150 2.826 3.609 1.354 1.935 2.306 3.030 3.871 
50 1.255 1.794 2.138 5.-809 3.588 1.340 1.916 2.284 3.001 3.833 
53 1.249 1.785 2.127 2.795 3.571 1.329 1.901 2.265 2.976 3.801 
60 1.243 1.778 2.118 2.784 3.556 1.320 1.887 2.248 2.955 3.774 
65 1.239 1.771 2.110 2.773 3.543 1.312 1.875 2.235 2.937 3.751 
70 1.235 1.765 2.104 2.764 3.531 1.304 1.865 2.222 2.920 3.730 
75 1.231 1.760 2.098 2.757 3.521 1.298 1.856 2.211 2.906 3.712 
SO 1.228 1.756 2.092 2.749 3.512 1.292 1.848 2.202 2.894 3.696 
85 1.225 1.752 2.087 2.743 3.504 1.287 1.841 2.193 2.882 3.682 
90 1.223 1.748 2.083 2.737 3.497 1.283 1.834 2.185 2.872 3.669 
95 1.220 1.745 2.079 2.732 3.490 1.278 1.828 2.178 2.863 3.657 

100 1.218 1.742 2.075 2.727 3.484 1.275 1.822 2.172 2.854 3.646 
110 1.214 1.736 2.069 2.719 3.473. 1.268 1.813 2.160 2.839 3.626 
120 1.211 1.732 2.063 2.712 3.464 1.262 1.804 2.150 2.826 3.610 
130 1.208 1.728 2.059 2.705 3.456 1.257 1.797 2.141 2.814 3.595 
140 1.206 1.724 2.054 2.700 3.449 1.252 1.791 2.134 2.804 3.582 
150 1.204 1.721 2.051 2.695 3.443 1.248 1.785 2.127 2.795 3.571 
160 1.202 1.718 2.047 2.691 3.437 1.245 1.780 2.121 2.787 3.561 
170 1.200 1.716 2.044 2.687 3.432 1.242 1.775 2.116 2.780 3.552 
180 1,198 1.713 2.042 2.683 3.427 1.239 1.771 2.111 2.774 3.543 
190 1.197 1.711 2.039 2.680 3.423 1.236 1.767 2.106 2.768 3.536 
200 1.195 1.709 2.037 2.677 3.419 1.234 1.764 2.102 2.762 3.529 
250 1.190 1.702 2.028 2.665 3.404 1.224 1.750 2.085 2.740 3.501 
300 1.186 1.696 2.021 2.656 3.393 1.217 1.740 2.073 2.725 3.481 
400 1.181 1.688 2.012 2.644 3.378 1.207 1.726 2.057 2.703 3.453 
500 1.177 1.683 2.006 2.636 3.368 1.201 1.717 2.046 2.689 3.434 
600 1.175 1.680 2.002 2.631 3.360 1.196 1.710 2.038 2.678 3.421 
700 1.173 1.677 1.998 2.626 3.355 1.192 1.705 2.032 2.670 3.411 
800 1.171 1.675 1.996 2.623 3.350 ! 1.189 1.701 2.027 2.663 3.402 
900 1.170 1.673 1.993 2.620 3.347 I 1.187 1.697 2.023 2.658 3.396 

1000 1.169 1.671 1.992 2.617 3.344 ! 1.185 1.695 2.019 2.654 3.390 
ra 1.150 1.645 1.960 2.-576 3.291 1 1.150 1.645 1.960 2.576 3.291 
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TABLES 

TABLE A-6 (Continued). FACTORS FOR TWO-SIDED TOLERANCE LIMITS FOR 
NORMAL DISTRIBUTIONS 

T - 0-95 y m 0.99 

X 0.75 0.90 0.95 0.99 0.999 0.75 0.90 0.95 0.99 0.999 

30 1.497 2.140 2.549 3.350 4.278 1.668 2.385 2.841 3.733 4.768 
35 1.462 2.090 2.490 3.272 4.179 1.613 2.306 2.748 3.611 4.611 
40 1.435 2.052 2.445 3.213 4.104 1.571 2.247 2.677 3.518 4.493 
45 1.414 2.021 2.408 3.165 4.042 1.539 2.200 2.621 3.444 4.399 
50 1.396 1.996 2.379 3.126 3.993 1.512 2.162 2.576 3.385 4.323 
55 1.382 1.976 2.354 3.094 3.951 1.490 2.130 2.538 3.335 4.260 
60 1.369 1.958 2.333 3.066 3.916 1.471 2.103 2.506 3.293 4.206 
65 1.359 1.943 2.315 3.042 3.886 1.455 2.080 2.478 3.257 4.160 
70 1.349 1.929 2.299 3.021 3.859 1.440 2.060 2.454 3.225 4.120 
75 1.341 1.917 2.285 3.002 3.835 1.428 2.042 2.433 3.197 4.084 
80 1.334 1.907 2.272 2.986 3.814 1.417 2.026 2.414 3.173 4.053 
85 1.327 1.897 2.261 2.971 3.795 1.407 2.012 2.397 3.150 4.024 
90 1.321 1.889 2.251 2.158 3.778 1.398 1.999 2.382 3.130 3.999 
95 1.315 1.881 2.241 2.945 3.763 1.390 1.987 2.368 3.112 3.976 

100 1.311 1.874 2.233 2.934 3.748 1.383 1.977 2.355 3.096 3.954 
110 1.302 1.861 2.218 2.915 3.723 1.369 1.958 2.333 3.066 3.917 
120 1.294 1.850 2.205 2.898 3.702 1.358 1.942 2.314 3.041 3.885 
130 1.288 1.841 2.194 2.883 3.683 1.349 1.928 2.298 3.019 3.857 
140 1.282 1.833 2.184 2.870 3.666 1.340 1.916 2.283 3.000 3.833 
150 1.277 1.825 2.175 2.859 3.652 1.332 1.905 2.270 2.983 3.811 
160 1.272 1.819 2.167 2.848 3.638 1.326 1.896 2.259 2.968 3.792 
170 1.268 1.813 2.160 2.839 3.527 1.320 1.887 2.248 2.955 3.774 
180 1.264 1.808 2.154 2.831 3.616 1.314 1.879 2.239 2,942 3.759 
190 1.261 1.803 2.148 2.823 3.606 1.309 1.872 2.230 2.931 3.744 
200 1.258 1.798 2.143 2.816 3.597 1.304 1.865 2.222 2.921 3.731 
250 1.245 1.780 2.121 2.788 3.561 1.286 1.839 2.191 2.880 3.678 
300 1.236 1.767 2.106 2.767 3.535 1.273 1.820 2.169 2.850 3.641 
400 1.223 1.749 2.084 2.739 3.499 1.255 1.794 2.138 2.809 3.589 
500 1.215 1.737 2.070 2.721 3.475 1.243 1.777 2.117 2.783 3.555 
600 1.209 1.729 2.060 2.707 3.458 1.234 1.764 2.102 2.763 3.530 
700 1.204 1.722 2.052 2.697 3.445 1.227 1.755 2.091 2.748 3.511 
800 1.201 1.717 2.046 2.688 3.434 1.222 1.747 2.082 2.736 3.495 
900 1.198 1.712 2.040 2.682 3.426 1.218 1.741 2.075 2.726 3.483 

1000 1.195 1.709 2.036 2.676 3.418 1.214 1.736 2.068 2.718 3.472 
00 1.150 1.645 1.960 2.576 3.291 1.150 1.645 1.960 2.576 3.291 
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TABLES 

TABLE  A-7.    FACTORS FOR ONE-SIDED TOLERANCE LIMITS FOR NORMAL DISTRIBUTIONS 

Factors K such that the probability Is y that ert least a proportion P of the distribution will be less than 
X + Ks (or greater than X — Kt), where X and s are estimates of the mean and the standard 

deviation computed from a sample size of n. 

y - 0.75 y - 0.90 

X 0.75 0.90 0.95 0.99 0.999 0.75 0.90 0.95 0.99 0.999 

3 1.464 2.501 3.152 4.396 5.805 2.602 4.258 5.310 7.340 9.651 
4 1.256 2.134 2.680 3.726 4.910 1.972 3.187 3.957 5.437 7.128 
5 1.152 1.961 2.463 3.421 4.507 1.698 2.742 3.400 4.666 6.112 

6 1.087 1.860 2.336 3.243 4.273 1.540 2.494 3.091 4.242 5.556 
7 1.043 1.791 2.250 3.126 4.118 1.435 2.333 2.894 3.972 5.201 
8 1.010 1.740 2.190 3.042 4.008 1.360 2.219 2.755 3.783 4.955 
9 0.984 1.702 2.141 2.977 3.924 1.302 2.133 2.649 3.641 4.772 

10 0.964 1.671 2.103 2.927 3.858 1.257 2.065 2.568 3.532 4.629 

11 0.947 1.646 2.073 2.885 3.804 1.219 2.012 2.503 3.444 4.515 
12 0.933 1.624 2.048 2.851 3.760 1.188 1.966 2.448 3.371 4.420 
13 0.919 1.606 2.026 2.822 3.722 1.162 1.928 2.403 3.310 4.341 
14 0.909 1.591 2.007 2.796 3.690 1.139 1.895 2.363 3.257 4.274 
15 0.899 1.577 1.991 2.776 3.661 1.119 1.866 2.329 3.212 4.215 

To 0.891 1.566 1.977 2.756 3.637 1.101 1.842 2.299 3.172 4.164 
17 0.883 1.554 1.964 2.739 3.615 1.085 1.820 2.272 3.136 4.118 
IS 0.876 1.544 1.951 2.723 3.595 1.071 1.800 2.249 3.106 4.078 
19 0.870 1.536 1.942 2.710 3.577 1.058 1.781 2.228 3.078 4.041 
20 0.865 1.528 1.933 2.697 3.561 1.046 1.765 2.208 3.052 4.009 

21 0.859 1.520 1.923 2.686 3.545 1.035 1.750 2.190 3.028 3.979 
22 0.854 1.514 1.916 2.675 3.532 1.025 1.736 2.174 3.007 3.952 
23 0.849 1.508 1.907 2.665 3.520 1.016 1.724 2.159 2.987 3.927 
24 0.845 1.502 1.901 2.656 3.509 1.007 1.712 2.145 2.969 3.904 
25 0.842 1.496 1.895 2.647 3.497 0.999 1.702 2.132 2.952 3.882 

30 0.825 1.475 1.869 2.613 3.454 0.966 1.657 2.080 2.884 3.794 
35 0.812 1.458 1.849 2.588 3.421 1 0.942 1.623 2.041 2.833 3.730 
40 0.803 1.445 1.834 2.568 3.395 0.923 1.598 2.010 2.793 3.679 
45 0.795 1.435 1.821 2.552 3.375 0.908 1.577 1.986 2.762 3.638 
50 0.788 1.426 1.811 2.538 3.358 I 

1 
0.894 1.560 1.965 2.735 3.604 

A<Opt*J by mmilwluit 'ran lnimtMat OMIM» Cantni, Vgl. XIV, No. 10. April 1*58. tram «rtiete «ntttUd 
BUUsUetl Tolanne* Limiu" by O. 1. LWnraiu. 

"Tiblw for Ona-Sldcd 
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TABLES 

TABUE A-7 (Continued). FACTORS FOR ONE-SIDED TOLERANCE LIMITS FOR 
NORMAL DISTRIBUTIONS 

y = 0.95 y = 0.99 

X 0.75 0.90 0.95 0.99 0.999 0.75 0.90 0.95 0.99 0.999 

3 3.804 6.158 7.655 10.552 13.857 
4 2.619 4.163 5.145 7.042 9.215 — —■ — — — 
5 2.149 3.407 4.202 5.741 7.501 — — — — — 

6 1.895 3.006 3.707 5.062 6.612 2.849 4.408 5.409 7.334 9.540 
7 1.732 2.755 3.399 4.641 6.061 2.490 3.856 4.730 6.411 8.348 
8 1.617 2.582 3.188 4.353 5.686 2.252 3.496 4.287 5.811 7.566 
9 1.532 2.454 3.031 4.143 5.414 2.085 3.242 3.971 5.389 7.014 

10 1.465 2.355 2.911 3.981 5.203 1.954 3.048 3.739 5.075 6.603 

11 1.411 2.275 2.815 3.852 5.036 1.854 2.897 3.557 4.828 6.284 
12 1.366 2.210 2.736 3.747 4.900 1.771 2.773 3.410 4.633 6.032 
13 1.329 2.155 2.670 3.659 4.787 1.7Ö2 2.677 3.290 4.472 5.826 
14 1.296 2.108 2.614 3.585 4.690 1.645 2.592 3.189 4.336 5.651 
15 1.268 2.068 2.566 3.520 4.607 1.596 2.521 3.102 4.224 5.507 

16 1.242 2.032 2.523 3.463 4.534 1.553 2.458 3.028 4.124 5.374 
17 1.220 2.001 2.486 3.415 4.471 1.514 2.405 2.962 4.038 5.268 
18 1.200 1.S74 2.453 3.370 4.415 1.481 2.357 2.906 3.961 5.167 
19 1.183 1.949 2.423 3.331 4.364 1.450 2.315 2.855 3.893 5.078 
20 1.167 1.926 2.396 3.295 4.319 1.424 2.275 2.807 3.832 5.003 

21 1.152 1.905 2.371 3.262 4.276 1.397 2.241 2.768 3.776 4.932 
22 1.138 1.887 2.350 3.233 4.238 1.376 2.208 2.729 3.727 4.866 
23 1.126 1.869 2.329 3.206 4.204 1.355 2.179 2.693 3.680 4.806 
24 1.114 1.853 2.309 3.181 4.171 1.336 2.154 2.663 3.638 4.755 
25 1.103 1.838 2.292 3.158 4.143 1.319 2.129 2.632 3.601 4.706 

30 1.059 1.778 2.220 3.064 4.022 1.249 2.029 2.516 3.446 4.508 
35 1.025 1.712 2.166 2.994 3.934 1.195 1.957 2.431 3.334 4.364 
40 0.999 1.61 n 2.126 2.941 3.866 1.154 1.902 2.365 3.250 4.255 
45 0.978 1.669 2.092 2.897 3.811 1.122 1.857 2.313 3.181 4.168 
50 0.961 1.646 2.065 2.863 3.766 1.096 1.821 2.296 3.124 4.096 
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TABLES 

TABLE A-8.    SAMPLE SIZES REQUIRED TO DETECT PRESCRIBED DIFFERENCES 
BETWEEN AVERAGES WHEN THE SIGN OF THE DIFFERENCE IS NOT IMPORTANT 

The table entry is the sample size (n) required to detect, with probability l—ß, that the average m 
of a new product differs from the standard mo (or that two product averages mA and mB differ). The 
standardized difference is d, where 

Iff ~ TO»1 (or d = lm* ~ WB
I if we are comparing two products). d = 

V7 A  + ffB 
The standard deviations are assumed to be known, and n is determined by the formula: 

n d* 
o ~ 01 

""**"*<>.  1-0 
4  ^\^ .50 .60 .70 .80 .90 .95 .99 

.1 664 801 962 1168 1488 1782 2404 

.2 166 201 241 292 372 446 601 

.4 42 51 61 73 93 112 151 

.6 19 23 27 33 42 50 67 

.8 11 13 16 19 24 28 38 
1.0 7 9 10 12 15 18 25 
1.2 5 6 7 9 11 13 17 
1.4 4 5 5 6 8 10 13 
1.6 3 4 4 5 6 7 10 
1.8 3 3 3 4 5 6 8 
2.0 2 3 3 3 4 5 7 
3.0 1 1 2 2 2 2 3 

If we must estimate <r from our »ample and use Student's (, then we should add 4 to the tabulated values to obtain 
the approximate required sample size. (If we are comparing two product averages, add 2 to the tabulated values, to 
obtain the required size of each sample.  For this case, we must have      =■ <rB). 

a = .05 

"\. 1-/3 
d ^<^ .50 .60 .70 .80 .90 .95 .99 

.1 385 490 618 785 1051 1300 1838 

.2 97 123 155 197 263 325 460 

.4 25 31 39 50 66 82 115 

.6 11 14 18 22 30 37 52 

.8 7 8 10 13 17 21 29 
1.0 4 5 7 8 11 13 19 
1.2 3 4 5 6 8 10 13 
1.4 2 3 4 5 6 7 10 
1.6 2 2 3 4 5 6 8 
1.8 2 2 2 3 4 5 6 
2.0 1 2 2 2 3 4 5 
3.0 1 1 1 1 2 2 3 

If we must estimate <r from our sample and use Student's t, then we should add 2 to the tabulated value» to obtain 
the approximate required sample size. (If we are comparing two product averages, add 1 to the tabulated values to 
obtain the required size of each sample.  For this case, we must have <t   - » .). 
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TABLES 

TABLE A-9.    SAMPLE SIZES REQUIRED TO DETECT PRESCRIBED DIFFERENCES BETWEEN 
AVERAGES WHEN THE SIGN OF THE DIFFERENCE IS IMPORTANT 

The table entry is the sample size (n) required to detect with probability 1 — ß that: 
(a) the average m of a new product exceeds that of a standard m0 
(b) the average m of a new product is less than that of a standard m0 
(c) the average of a specified product roA exceeds the average of another specified product mB. 

The standardized difference is d, where: 

(a)   a m   

(b) 

(c) 

d = 

d = 

ttto  — wt 

W»A   —  WIB 

V. 'i + 'i 
The standard deviations are assumed to be known, and n is calculated from the following formula: 

n = d* 
.01 

^v_  1-0 
d \: .50 .60 .70 .80 .90 .95 .99 

.i 542 666 813 1004 1302 1578 2165 

.2 136 167 204 251 326 395 542 

.4 34 42 51 63 82 99 136 

.6 16 19 23 28 37 44 61 

.8 9 11 13 16 21 25 34 
1.0 6 7 9 11 14 16 22 
1.2 4 5 6 7 10 11 16 
1.4 3 4 5 6 7 9 12 
1.6 3 3 4 4 6 7 9 
l.S 2 3 3 4 5 5 7 
2.0 2 2 3 3 4 4 6 
3.0 1 1 1 2 2 2 3 

If we must estimate <r from our sample, and use Student's t, add 3 to the tabulated values to obtain the approximate 
required sample size. (If we are comparing two product averages, add 2 to the tabulated values to obtain the required 
size of each sample.  For this case, we must have »A - » ). 

a =- .05 

d ^->L .50 .60 .70 .80 .90 .95 .99 

.1 271 361 471 619 857 1083 1578 

.2 68 91 118 155 215 271 395 

.4 17 23 30 39 54 68 99 

.6 8 11 14 18 24 31 44 

.8 5 6 8 10 14 17 25 
1.0 3 4 5 7 9 11 16 
1.2 2 3 4 5 6 8 11 
1.4 2 2 3 4 5 6 9 
1.6 2 2 2 3 4 5 7 
1.8 1 2 2 2 3 4 5 
2.0 1 1 2 2 3 3 4 
3.0 1 1 1 1 1 2 2 

If we must estimate p from our sample, and use Student's /, add 2 to the tabulated values to obtain the approximate 
-equired sample size.  (If we are comparing two product averages, add 1 to the tabulated values to obtain the required 
bize of euch sample.   For this we must have o   — » ). 
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TABLES 

TABLE A-10.    PERCENTIIES OF THE STUDENTIZED RANGE, q 

~P 

- w/$ whew w i« th» rang* of t observations, and v It Hi« numbtr 
of d«ar««f of freedom associated with the standard deviation s. 

?.90 

N.    t 
2 3 4 5 6 7 8 9 10 

1 8.93 13.44 16.36 18.49 20.15 21.51 22.64 23.62 24.48 
2 4.13 5.73 6.77 7.54 8.14 8.63 9.05 9.41 9.72 
3 3.33 4.47 5.20 5.74 6.16 6.51 6.81 7.06 7.29 
4 3.01 3.98 4.59 5.03 5.39 5.68 5.93 6.14 6.33 
5 2.85 3.72 4.26 4.66 4.98 5.24 5.46 5.65 5.82 

6 2.75 3.56 4.07 4.44 4.73 4.97 5.17 5.34 5.50 
7 2.68 3.45 3.93 4.28 4.55 4.78 4.97 5.14 5.28 
8 2.63 3.37 3.83 4.17 4.43 4.65 4.83 4.99 5.13 
9 2.59 3.32 3.76 4.08 4.34 4.54 4.72 4.87 5.01 

10 2.56 3.27 3.70 4.02 4.26 4.47 4.64 4.78 4.91 

11 2.54 3.23 3.66 3.96 4.20 4.40 4.57 4.71 4.84 
12 2.52 3.20 3.62 3.92 4.16 4.35 4.51 4.65 4.78 
13 2.50 3.18 3.59 3.88 4.12 4.30 4.46 4.60 4,72 
14 2.49 3.16 3.56 3.85 4.08 4.27 4.42 4.56 4.68 
15 2.48 3.14 3.54 3.83 4.05 4.23 4.39 4.52 4.64 

16 2.47 3.12 3.52 3.80 4.03 4.21 4.36 4.49 4.61 
17 2.46 3.11 3.50 3.78 4.00 4.18 4.33 4.46 4.58 
It 2.45 3.10 3.49 3.77 3.98 4.16 4.31 4.44 4.55 
19 2.45 3.09 3.47 3.75 3.97 4.14 4.29 4.42 4.53 
20 2.44 3.08 3.46 3.74 3.95 4.12 4.27 4.40 4.51 

24 2.42 3.05 3.42 3.69 3.90 4.07 4.21 4.34 4.44 
30 2.40 3.02 3.39 3.65 3.85 4.02 4.16 4.28 4.38 
40 2.38 2.99 3.35 3.60 3.80 3.96 4.10 4.21 4.32 
60 2.36 2.96 3.31 3.56 3.75 3.91 4.04 4.16 4.25 

120 2.34 2.93 3.28 3.52 3.71 3.86 3.99 4.10 4.19 
00 2.33 2.80 3.24 3.48 3.66 3.81 3.93 4.04 4.13 

Adapted by imriiiMu« Iron StoMMIa. Vol. 4«, DM. It», front «rtlde «ntltM "T>hl«> of the Upper 10% Points of UM StadmUud 
Huo (Afwm—m by RaviMd Tibia of 6* and IX Potatal." by Jamca Ptcharas. 
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TABLES 

TABLE A-10 (Continued).    PERCENTILES OF THE STUDENTIZED RANGE, q 

9.90 

N^   t 
11 12 13 14 15 16 17 18 19 20 

1 25.24 25.92 26.54 27.10 27.62 28.10 28.54 28.96 29.35 29.71 
2 10.01 10.26 10.49 10.70 10.89 11.07 11.24 11.39 11.54 11.68 
3 7.49 7.67 7.83 7.98 8.12 8.25 8.37 8.48 8.58 8.68 
4 6.49 6.65 6.78 6.91 7.02 7.13 7.23 7.33 7.41 7.50 
5 5.97 6.10 6.22 6.34 6.44 6.54 6.63 6.71 6.79 6.86 

6 5.64 5.76 5.87 5.98 6.07 6.16 6.25 6.32 6.40 6.47 
7 5.41 5.53 5.64 5.74 5.83 5.91 5.99 6.06 6.13 6.19 
8 5.25 5.36 5.46 5.56 5.64 5.72 5.80 5.87 5.93 6.00 
9 5.13 5.23 5.33 5.42 5.51 5.58 5.66 5.72 5.79 5.85 

10 5.03 5.13 5.23 5.32 5.40 5.47 5.54 5.61 5.67 5.73 

11 4.95 5.05 5.15 5.23 5.31 5.38 5.45 5.51 5.57 5.63 
12 4.89 4.99 5.08 5.16 5.24 5.31 5.37 5.44 5.49 5.55 
13 4.83 4.93 5.02 5.10 5.18 5.25 5.31 5.37 5.43 5.48 
14 4.79 4.88 4.97 5.05 5.12 5.19 5.26 5.32 5.37 5.43 
15 4.75 4.84 4.93 5.01 5.08 5.15 5.21 5.27 5.32 5.38 

16 4.71 4.81 4.89 4.97 5.04 5.11 5.17 5.23 5.28 5.33 
17 4.68 4.77 4.86 4.93 5.01 5.07 5.13 5.19 5.24 5.30 
1« 4.65 4.75 4.83 4.90 4.98 5.04 5.10 5.16 5.21 5.26 
19 4.63 4.72 4.80 4.88 4.95 5.01 5.07 5.13 5.18 5.23 
20 4.61 4.70 4.78 4.85 4.92 4.99 5.05 5.10 5.16 5.20 

24 4.54 4.63 4.71 4.78 4.85 4.91 4.97 5.02 5.07 5.12 
30 4.47 4.56 4.64 4.71 4.77 4.83 4.89 4.94 4.99 5.03 
40 4.41 4.49 4.56 4.63 4.69 4.75 4.81 4.86 4.90 4.95 
60 4.34 4.42 4.49 4.56 4.62 4.67 4.73 4.78 4.82 4.86 

120 4.28 4.35 4.42 4.48 4.54 4.60 4.65 4.69 4.74 4.78 
00 4.21 4.28 4.35 4.41 4.47 4.52 4.57 4.61 4.65 4.69 
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TABLE A-10 (Continued).    PERCENTILES OF THE STUDENTIZED RANGE, q 

«.95 

\.   t 
2 3 4 5 6 7 8 9 10 

1 17.97 26.98 32.82 37.08 40.41 43.12 45.40 47.36 49.07 
2 6.08 8.33 9.80 10.88 11.74 12.44 13.03 13.54 13.99 
3 4.50 5.91 6.82 7.50 8.04 8.48 8.85 9.18 9.46 
4 3.93 5.04 5.76 6.29 6.71 7.05 7.35 7.60 7.83 
5 3.64 4.60 5.22 5.67 6.03 6.33 6.58 6.80 6.99 

6 3.46 4.34 4.90 5.30 5.63 5.90 6.12 6.32 6.49 
7 3.34 4.16 4.68 5.06 5.36 5.61 5.82 6.00 6.16 
8 3.26 4.04 4.53 4.89 5.17 5.40 5.60 5.77 5.92 
9 3.20 3.95 4.41 4.76 5.02 5.24 5.43 5.59 5.74 

10 3.15 3.88 4.33 4.65 4.91 5.12 5.30 5.46 5.60 

IT 3.11 3.82 4.26 4.57 4.82 5.03 5.20 5.35 5.49 
12 3.08 3.77 4.20 4.51 4.75 4.95 5.12 5.27 5.39 
13 3.06 3.73 4.15 4.45 4.69 4.88 5.05 5.19 5.32 
14 3.03 3.70 4.11 4.41 4.64 4.83 4.99 5.13 5.25 
15 3.01 3.67 4.08 4.37 4.59 4.78 4.94 5.08 5.20 

16 3.00 3.65 4.05 4.33 4.56 4.74 4.90 5.03 5.15 
17 2.98 3.63 4.02 4.30 4.52 4.70 4.86 4.99 5.11 
18 2.97 3.61 4.00 4.28 4.49 4.67 4.82 4.% 5.07 
19 2.96 3.59 3.98 4.25 4.47 4.65 4.79 4.92 5.04 
20 2.95 3.58 3.96 4.23 4.45 4.62 4.77 4.90 5.01 

24 2.92 3.53 3.90 4.17 4.37 4.54 4.68 4.81 4.92 
30 2.89 3.49 3.85 4.10 4.30 4.46 4.60 4.72 4.82 
40 2.86 3.44 3.79 4.04 4.23 4.39 4.52 4.63 4.73 
60 2.83 3.40 3.74 3.98 4.16 4.31 4.44 4.55 4.65 

120 2.80 3.36 3.68 3.92 4.10 4.24 4.36 4.47 4.56 
00 2.77 3.31 3.63 3.86 4.03 4.17 4.29 4.39 4.47 
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TABLE A-10 (ConHnu*d).    PERCENTILES OF THE STUDENTIZED RANGE, q 

<*.95 

\    t 
11 12 13 14 15 16 17 IB 19 20 

1 50.59 51.96 53.20 54.33 55.36 56.32 57.22 58.04 58.83 59.56 
2 14.39 14.75 15.08 15.38 15.65 15.91 16.14 16.37 16.57 16.77 
3 9.72 9.95 10.15 10.35 10.52 10.69 10.84 10.98 11.11 11.24 
4 8.03 8.21 8.37 8.52 8.66 8.79 8.91 9.03 9.13 9.23 
5 7.17 7.32 7.47 7.60 7.72 7.83 7.93 8.03 8.12 8.21 

6 6.65 6.79 6.92 7.03 7.14 7.24 7.34 7.43 7.51 7.59 
7 6.30 6.43 6.55 6.66 6.76 6.85 6.94 7.02 7.10 7.17 
« 6.05 6.18 6.29 6.39 6.48 6.57 6.65 6.73 6.80 6.87 
9 5.87 5.98 6.09 6.19 6.28 6.36 6.44 6.51 6.58 6.64 

10 5.72 5.83 5.93 6.03 6.U 6.19 6.27 6.34 6.40 6.47 

1] 5.81 5.71 5.81 5.90 5.98 6.06 6.13 6.20 6.27 6.33 
12 5.51 5.61 5.71 5.80 5.88 5.95 6.02 6.09 6.15 6.21 
13 5.43 5.53 5.63 5.71 5.79 5.86 5.93 5.99 6.05 6.11 
14 5.36 5.46 5.55 5.64 5.71 5.79 5.85 5.91 5.97 6.03 
15 5.31 5.40 5.49 5.57 5.65 5.72 5.78 5.85 5.90 5.96 

16 5.26 5.35 5.44 5.52 5.59 5.66 5.73 5.79 5.84 5.90 
17 5.21 5.31 5.39 5.47 5.54 5.61 5.67 5.73 5.79 5.84 
18 5.17 5.27 5.35 5.43 5.50 5.57 5.63 5.69 5.74 5.79 
19 5.14 5.23 5.31 5.39 5.46 5.53 5.59 5.65 5.70 5.75 
20 5.11 5.20 5.28 5.36 5.43 5.49 5.56 5.61 5.66 5.71 

24 5.01 5.10 5.18 5.25 5.32 5.38 5.44 5.49 5.55 5.59 
30 4.92 5.00 5.08 5.15 5.21 5.27 5.33 5.38 5.43 5.47 
40 4.82 4.90 4.98 5.04 5.11 5.16 5.22 5.27 5.31 5.36 
60 4.73 4.81 4.88 4.94 5.00 5.06 5.11 5.15 5.20 5.24 

120 4.64 4.71 4.78 4.84 4.90 4.95 5.00 5.04 5.09 5.13 
00 4.55 4.62 4.68 4.74 4.80 4.85 4.89 4.93 4.97 5.01 
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TABLE A-10 (ConHnuad).    PERCENTILES OF THE STUDENTIZED RANGE, q 

9.99 

2 3 4 5 6 7 8 9 10 

I 90.03 135.0 164.3 185.6 202.2 215.8 227.2 237.0 245.6 
2 14.04 19.02 22.29 24.72 26.63 28.20 29.53 30.68 31.69 
3 8.26 10.62 12.17 13.33 14.24 15.00 15.64 16.20 16.69 
4 6.51 8.12 9.17 9.96 10.58 11.10 11.55 11.93 12.27 
5 6.70 6.98 7.80 8.42 8.91 9.32 9.67 9.97 10.24 

6 5.24 6.33 7.03 7.56 7.97 8,32 8.61 8.87 9.10 
7 4.95 5.92 6.54 7.01 7.37 7.68 7.94 8.17 8.37 
8 4.75 5.64 6.20 6.62 6.96 7.24 7.47 7.68 7.86 
9 4.60 5.43 5.96 6.35 6.66 6.91 7.13 7.33 7.49 

10 4.48 5.27 5.77 6.14 6.43 6.67 6.87 7.05 7.21 

11 4.39 5.15 5.62 5.97 6.25 6.48 6.67 6.84 6.99 
12 4.32 5.05 5.50 5.84 6.10 6.32 6.51 6.67 6.81 
13 4.26 4.96 5.40 5.73 5.98 6.19 6.37 6.53 6.67 
14 4.21 4.89 5.32 5.63 5.88 6.08 6.26 6.41 6.54 
15 4.17 4.84 5.25 5.56 5.80 5.99 6.16 6.31 6.44 

16 4.13 4.79 5.19 5.49 5.72 5.92 6.08 6.22 6.35 
17 4.10 4.74 5.14 5.43 5.66 5.85 6.01 6.15 6.27 
It 4.07 4.70 5.09 5.38 5.60 5.79 5.94 6.08 6.20 
19 4.05 4.67 5.05 5.33 5.55 5.73 5.89 6.02 6.14 
20 4.02 4.64 5.02 5.29 5.51 5.69 5.84 5.97 6.09 

24 3.96 4.55 4.91 5.17 5.37 5.54 5.69 5.81 5.92 
30 3.89 4.45 4.80 5.05 5.24 5.40 5.54 5.65 5.76 
40 3.82 4.37 4.70 4.93 5.11 5.26 5.39 5.50 5.60 
60 3.76 4.28 4.59 4.82 4.99 5.13 5.25 5.36 5.45 

120 3.70 4.20 4.50 4.71 4.87 5.01 5.12 5.21 5.30 
00 3.64 4.12 4.40 4.60 4.76 4.88 4.99 5.08 5.16 
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TABLE A-10 (Continuad).    PERCENTILES OF THE STUDENTIZED RANGE, q 

9.99 

X.     t 
11 12 13 14 15 16 17 18 19 20 

1 253.2 260.0 266.2 271.8 277.0 281.8 286.3 290.4 294.3 298.0 
2 32.59 33.40 34.13 34.81 35.43 36.00 36.53 37.03 37.50 37.95 
3 17.13 17.53 17.89 18.22 18.52 18.81 19.07 19.32 19.55 19.77 
4 12.57 12.84 13.09 13.32 13.53 13.73 13.91 14.08 14.24 14.40 
5 10.48 10.70 10.89 11.08 11.24 11.40 11.55 11.68 11.81 11.93 

6 9.30 9.48 9.65 9.81 9.95 10.08 10.21 10.32 10.43 10.54 
7 8.55 8.71 8.86 9.00 9.12 9.24 9.35 9.46 9.55 9.65 
8 8.03 8.18 8.31 8.44 8.55 8.66 8.76 8.85 8.94 9.03 
9 7.65 7.78 7.91 8.03 8.13 8.23 8.33 8.41 8.49 8.57 

10 7.36 7.49 7.60 7.71 7.81 7.91 7.99 8.08 8.15 8.23 

11 7.13 7.25 7.36 7.46 7.56 7.65 7.73 7.81 7.88 7.95 
12 6.94 7.06 7.17 7.26 7.36 7.44 7.52 7.59 7.66 7.73 
13 6.79 6.90 7.01 7.10 7.19 7.27 7.35 7.42 7.48 7.55 
14 6.66 6.77 6.87 6.96 7.05 7.13 7.20 7.27 7.33 7.39 
15 6.55 6.66 6.76 6.84 6.93 7.00 7.07 7.14 7.20 7.26 

16 6.46 6.56 6.66 6.74 6.82 6.90 6.97 7.03 7.09 7.15 
17 6.33 6.48 6.57 6.66 6.73 6.81 6.87 6.94 7.00 7.05 
It 6.31 6.41 6.50 6.58 6.65 6.73 6.79 6.85 6.91 6.97 
19 6.25 6.34 6.43 6.51 6.58 6.65 6.72 6.78 6.84 6.89 
20 6.19 6.28 6.37 6.45 6.52 6.59 6.65 6.71 6.77 6.82 

24 6.02 6.11 6.19 6.26 6.33 6.39 6.45 6.51 6.56 6.61 
30 5.85 5.93 6.01 6.08 6.14 6.20 6.26 6.31 6.36 6.41 
40 5.69 5.76 5.83 5.90 5.96 6.02 6.07 6.12 6.16 6.21 
60 5.53 5.60 5.67 5.73 5.78 5.84 5.89 5.93 5.97 6.01 

120 5.37 5.44 5.50 5.56 5.61 5.66 5.71 5.75 5.79 5.83 
00 5.23 5.29 5.35 5.40 5.45 5.49 5.54 5.57 5.61 5.65 
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TABLE A-ll.    PERCENTILES OF F' = — 
WB 

»A 

■B Cum. 
Prop. 

2 3 4 5 6 7 8 9 10 

2 .005 .0078 .0% .21 .30 .38 .44 .49 .54 .57 
.01 .0157 .136 .26 .38 .46 .53 .59 .64 .68 
.025 .039 .217 .37 .50 .60 .68 .74 .79 .83 
.05 .079 .31 .50 .62 .74 .80 .86 .91 .95 
.95 12.7 19.1 23 26 29 30 32 34 35 
.975 25.5 38.2 52 57 60 62 64 67 68 
.99 63.7 95 116 132 142 153 160 168 174 
.995 127 191 230 250 260 270 280 290 290 

3 .005 .0052 .071 .16 .24 .32 .38 .43 .47 .50 
.01 .0105 .100 .20 .30 .37 .43 .49 .53 .57 
.025 .026 .160 .28 .39 .47 .54 .59 .64 .68 
.05 .052 .23 .37 .49 .57 .64 .70 .75 .80 
.95 3.19 4.4 5.0 5.7 6.2 6.6 6.9 7.2 7.4 
.975 4.61 6.3 7.3 8.0 8.7 9.3 9.8 10.2 10.5 
.99 7.37 10 12 13 14 15 15 16 17 
.995 10.4 14 17 18 20 21 22 23 25 

4 .005 .0043 .059 .14 .22 .28 34 .39 .43 .46 
.01 .0086 .084 .18 .26 .33 .39 .44 .48 .52 
.025 .019 .137 .25 .34 .42 .48 .53 .57 .61 
.05 .043 .20 .32 .42 .50 .57 .62 .67 .70 
.95 2.02 2.7 3.1 3.4 3.6 3.8 4.0 4.2 4.4 
.975 2.72 3.5 4.0 4.4 4.7 5.0 5.2 5.4 6.6 
.99 3.83 5.0 5.5 6.0 6.4 6.7 7.0 7.2 7.5 
.995 4.85 6.1 7.0 7.6 8.1 8.5 8.8 9.3 9.6 

5 .005 .0039 .054 .13 .20 .26 .32 .36 .40 .44 
.01 .0076 .079 .17 .24 .31 .36 .41 .45 .49 
.025 .018 .124 .23 .32 .38 .44 .49 .53 .57 
.05 .038 .18 .29 .40 .46 .52 .57 .61 .65 
.95 1.61 2.1 2.4 2.6 2.8 2.9 3.0 3.1 3.2 
.975 2.01 2.6 2.9 3.2 3.4 3.6 3.7 3.8 3.9 
.99 2.64 3.4 8.8 4.1 4.3 4.6 4.7 4.9 5.0 
.995 3.36 4.1 4.6 4.9 5.2 5.5 5.7 5.9 6.1 

Adapted with pcraiinton from lutndtuHon I» Statistical Anaifti, (Zd od.) by W. t. Dixon and F. J. M 
Copyricht. 196T, McGraw-Hill Book Company, Inc. 

Jr., 
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TABLE A-ll  (ConHnuod) .   PERCENTILES OF F' - "A 

»B 

Cum. 
Prop. 

»A 

2 3 4 5 6 7 8 9 10 

6 .005 .0038 .051 .12 .19 .25 .30 .35 .38 .42 
.01 .0070 .073 .16 .23 .29 .34 .39 .43 .46 
.025 .017 .115 .21 .30 .36 .42 .46 .50 .54 
.05 .035 .16 .27 .36 .43 .49 .54 .58 .61 
.95 1.36 1.8 2.0 2.2 2.3 2.4 2.5 2.6 2.7 
.975 1.67 2.1 2.4 2.6 2.8 2.9 3.0 3.1 3.2 
.99 2.16 2.7 3.0 3.2 3.4 3.6 3.7 3.8 3.9 
.995 2.67 3.1 3.5 3.8 4.0 4.1 4.3 4.5 4.6 

7 .005 .0037 .048 .12 .18 .24 .29 .33 .37 .40 
.01 .0066 .069 .15 .22 .28 .33 .37 .41 .45 
.025 .016 .107 .20 .28 .34 .40 .44 .48 .52 
.05 .032 .15 .26 .35 .41 .47 .51 .55 .59 
.95 1.26 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 
.975 1.48 1.9 2.1 2.3 2.4 2.5 2.6 2.7 2.8 
.99 1.87 2.3 2.6 2.8 2.9 3.0 3.1 3.2 3.3 
.995 2.28 2.7 2.9 3.1 3.3 3.5 3.6 3.7 3.8 

a .005 .0036 .045 .11 .18 .23 .28 .32 .36 .39 
.01 .0063 .065 .14 .21 .27 .32 .36 .40 .43 
.025 .016 .102 .19 .27 .33 .38 .43 .47 .50 
.05 .031 .14 .25 .38 .40 .45 .50 .53 .57 
.95 1.17 1.4 1.6 1.8 1.9 1.9 2.0 2.1 2.1 
.976 1.36 1.7 1.9 2.0 2.2 2.3 2.3 2.4 2.5 
.99 1.69 2.1 2.3 2.4 2.6 2.7 2.8 2.8 2.9 
.995 2.03 2.3 2.6 2.7 2.9 3.0 3.1 3.2 3.3 

9 .005 .0035 .042 .11 .17 .22 .27 .31 .35 .38 
.01 .0060 .062 .14 .21 .26 .31 .35 .39 .42 
.025 .015 .098 .18 .26 .32 .37 .42 .46 .49 
.05 .030 .14 .24 .32 .38 .44 .48 .52 .55 
.95 1.10 1.3 1.5 1.6 1.7 1.8 1.9 1.9 2.0 
.975 1.27 1.6 1.8 1.9 2.0 2.1 2.1 2.2 2.3 
.99 1.56 1.9 2.1 2.2 2.3 2.4 2.5 2.6 2.6 
.995 1.87 2.1 2.3 2.5 2.6 2.7 2.8 2.9 3.0 

10 .005 .0034 .041 .10 .16 .22 .26 .30 .34 .37 
.01 .0058 .060 .13 .20 .26 .30 .34 .38 .41 
.025 .015 .095 .18 .25 .31 .36 .41 .44 .48 
.05 .029 .18 .23 .31 .37 .43 .47 .51 .54 
.95 1.05 1.8 1.4 1.5 1.6 1.7 1.8 1.8 1.9 
.975 1.21 1.5 1.6 1.8 1.9 1.9 2.0 2.0 2.1 
.99 1.47 1.8 1.9 2.1 2.2 2.2 2.3 2.4 2.4 
.995 1.75 2.0 2.2 2.8 2.4 2.5 2.6 2.6 2.7 
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TABU A-12.    PERCENTILES FOR 4 
X — Bio 

Sample 
Six« *.»» ♦ .»7* 6.H 0.1»! <t>.*$t f)IM 

2 3.175 6.353 15.910 31.828 159.16 318.31 
3 .885 1.304 2.111 3.008 6.77 9.58 
4 .529 .717 1.023 1.316 2.29 2.85 
5 .388 .507 .685 .843 1.32 1.58 

6 .312 .399 .523 .628 .92 1.07 
7 .263 .333 .429 .507 .71 .82 
8 .230 .288 .366 .429 .59 .67 
9 .205 .255 .322 .374 .50 .57 

to .186 .230 .288 .333 .44 .50 

11 .170 .210 .262 .302 .40 .44 
12 .158 .194 .241 .277 .36 .40 
13 .147 .181 .224 .256 .33 .37 
14 .138 .170 .209 .239 .31 .34 
15 .131 .160 .197 .224 .29 .32 

16 .124 .151 .186 .212 .27 .30 
17 .118 .144 .177 .201 .26 .28 
1« .113 .137 .168 .191 .24 .26 
19 .108 .131 .161 .182 .23 .25 
20 .104 .126 .154 .175 .22 .24 

Adapted with p*rroi»ei«i fro« BiamXnka. Vol. S4 (1»47) from article entitled "The UM of the Rant« in Place of the 
Standard Deviation In the ( Teat" by E. Lord. 

TABLE A-13.   PERCENTILES FOR <t>' = 
$(WA + WB) 

■ »■A =»B 0 .i» ♦ .17» 4 .»» ^'.Ite <t> .»»» <P .»»»» 

2 2.322 3.427 5.553 7.916 17.81 25.23 
3 .974 1.272 1.715 2.093 3.27 4.18 
4 .644 .813 1.047 1.237 1.74 1.99 
5 .493 .613 .772 .896 1.21 1.35 

6 .405 .499 .621 .714 .94 1.03 
7 .347 .426 .525 .600 .77 .85 
8 .306 .373 .459 .521 .67 .73 
9 .275 .334 .409 .464 .59 .64 

10 .250 .304 .371 .419 .53 .58 

11 .233 .280 .340 .384 .48 .52 
12 .214 .260 .315 .355 .44 .48 
13 .201 .243 .294 .331 .41 .45 
14 .189 .228 .276 .311 .39 .42 
15 .179 .216 .261 .293 .36 .39 

16 .170 .205 .247 .278 .34 .37 
17 .162 .195 .236 .264 .33 .35 
18 .155 .187 .225 .252 .31 .34 
19 .149 .179 .216 .242 .30 .32 
20 .143 .172 .207 .232 .29 .31 

Adapted with pcrmieelon from BtamMfiim. Vol. »4 OMT> from artida entitled 'The Uat a» the Raa«e In Place of the 
Standard Deviation in the ( Teat" by E. Lord. 
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TABU A-I4.    CRITERIA FOR REJECTION OF OUTLYING OBSERVATIONS 

Statistic 
Numb«r of 

Obser- 
vation«, 

ft 

Upper Percentiles 

.70 .80 .90 .95 .98 .99 .995 

no 

3 
4 
5 
6 
7 

.684 
.471 
.373 
.318 
.281 

.781 

.560 

.451 

.386 

.344 

.886 

.679 

.557 

.482 

.434 

.941 

.765 

.642 

.560 

.507 

.976 

.846 

.729 

.644 

.586 

.988 

.889 

.780 

.698 

.637 

.994 

.926 

.821 

.740 

.680 

ni 
8 
9 

10 

.318 

.288 

.265 

.385 

.352 

.325 

.479 

.441 

.409 

.554 

.512 

.477 

.631 

.587 

.551 

.683 

.635 

.597 

.725 

.677 

.639 

r« 
11 
12 
13 

.391 

.370 

.351 

.442 

.419 

.399 

.517 

.490 

.467 

.576 

.546 

.521 

.638 

.605 

.578 

.679 

.642 

.615 

.713 

.675 

.649 

r* 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

.370 

.353 

.338 

.325 

.314 

.304 

.295 

.287 

.280 

.274 

.268 

.262 

.421 

.402 

.386 

.373 

.361 

.350 

.340 

.331 

.323 

.316 

.310 

.304 

.492 

.472 

.454 

.438 

.424 

.412 

.401 

.391 

.382 

.374 

.367 

.360 

.546 

.525 

.507 

.490 

.475 

.462 

.450 

.440 

.430 

.421 

.413 

.406 

.602 

.579 

.559 

.542 

.527 

.514 

.502 

.491 

.481 

.472 

.464 

.457 

.641 

.616 

.595 

.577 

.561 

.547 

.535 

.524 

.514 

.505 

.497 

.489 

.674 

.647 

.624 

.605 

.589 

.575 

.562 

.551 

.541 

.532 

.524 

.516 

fron /«MWWMM * Slaltotteal Amolwtit fid *d.) by W. J. Dixoa wd F. J. Ummty, Jr, Copyright. I »ST, 
McGraw-Hill Book Company, Inc. 
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TABLE A-15.    CRITICAL VALUES OF L FOR LINK-WALLACE TEST 

a - .05 

t — number of groups — number of ranges 

K 2 3 4 5 6 7 8 9 10 

2 3.43 2.37 1.78 1.40 1. 16 1 .00 .87 .78 .70 
3 1.91 1.44 1.13 .94 . 30 .70 .62 .56 .51 
4 1.63 1.25 1.01 .84 i 72 .63 .57 .51 .47 
5 1.53 1.19 .96 .81 t 70 .61 .55 .50 .45 
6 1.50 1.18 .95 .80 . 59 .61 .55 .49 .45 
7 1.49 1.17 .95 .80 . 59 .61 .55 .50 .45 
8 1.49 1.17 .96 .81 70 .62 .55 .50 .46 
9 1.50 1.18 .97 .82 71 .62 .56 .51 .47 

10 1.52 1.20 .98 .83 72 .63 .57 .52 .47 
11 1.54 1.21 .99 .84 1 73 .64 .58 .52 .48 
12 1.56 1.23 1.00 .85 74 .65 .59 .53 .49 
13 1.58 1.25 1.02 .86 75 .66 .59 .54 .49 
14 1.60 1.26 1.03 .87 76 .67 .60 .55 .50 
15 1.62 1.28 1.05 .89 77 .68 .61 .56 .51 
16 1.64 1.30 1.06 .90 78 .69 .62 .56 .52 
17 1.66 1.31 1.08 .91 79 .70 .63 .57 .52 
18 1.68 1.33 1.09 .92 30 .71 .64 .58 .53 
19 1.70 1.84 1.10 .93 51 .72 .65 .59 .54 
20 1.72 1.36 1.11 .95 82 .73 .65 .59 .54 

t 
n II 12 13 14 15 16 \7 18 19 20 

2 .66 .63 .58 .50 47 .44 .42 .40 .38 .36 
3 .47 .43 .40 .38 36 .33 .32 .30 .29 .27 
4 .43 .40 .37 .35 33 .31 .29 .28 .27 .25 
5 .42 .39 .36 .34 32 .30 .29 .27 .26 .25 
6 .42 .39 .36 .34 32 .30 .29 .27 .26 .25 
7 .42 .39 .36 .34 32 .30 .29 .28 .26 .25 
8 .42 .39 .37 .35 , 33 .31 .29 .28 .27 .25 
9 .43 .40 .37 .35 33 .31 .30 .28 .27 .26 

10 .44 .41 .38 .35 34 .32 .30 .29 .27 .26 
11 .44 .41 .38 .36 34 .32 .31 .29 .28 .27 
12 .45 .42 .39 .37 35 .33 .31 .30 .28 .27 
13 .46 .42 .40 .37 B 35 .33 .32 .30 .29 .27 
14 .46 .43 .40 .38 . 36 .34 .32 .31 .29 .28 
15 .47 .44 .41 .38 36 .34 .33 .31 .30 .28 
16 .48 .44 .41 .39 37 .35 .33 .31 .30 .29 
17 .48 .45 .42 .39 37 .35 .33 .32 .30 .29 
18 .49 .46 .43 .40 38 .36 .34 .32 .31 .30 
19 .50 .46 .43 .40 38 .36 .34 .33 .31 .30 
20 .50 .47 .44 -.41 39 .37 .35 .33 .32 .30 

Adapted by permission from "So i Short Cut» to Allowances," Tsble 1, by R. F. Link and D. L. Wallace, Princeton University, 
(unpublished manuscript). 
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TABLE A-15 (Continued).    CRITICAL VALUES OF L FOR LINK-WALLACE TEST 

a = .01 

t = number of groups = number of range» 

\           t 
2 3 4 5 6 7 8 9 10 

a 
0) c 2 7.92 4.42 2.96 2.06 1. 69 1 .39 1.20 1.03 .91 
E 3 3.14 2.14 1.57 1.25 1. 04 .89 .78 .69 .62 

i 4 2.47 1.74 1.33 1.08 91 .78 .69 .62 .56 
k 5 2.24 1.60 1.24 1.02 86 .75 .66 .59 .54 
i 6 2.14 1.55 1.21 .99 85 .74 .65 .59 .53 
E 
3 7 2.10 1.53 1.21 .99 84 .74 .65 .59 .53 
C 8 2.08 1.52 1.21 .99 85 .74 .66 .59 .54 
II 9 2.09 1.53 1.22 1.00 85 .75 .66 .60 .54 
a. 
3 10 2.10 1.55 1.23 1.01 86 .75 .67 .61 .55 
2 11 2.11 1.56 1.24 1.02 88 .77 .68 .61 .56 
01 
c 12 2.13 1.58 1.25 1.03 , 89 .78 .69 .62 .57 
fa 13 2.15 1.60 1.27 1.05 90 .79 .70 .63 .58 
1 14 2.18 1.62 1.28 1.06 91 .80 .71 .64 .58 
E 3 15 2.20 1.64 1.30 1.08 92 .81 .72 .65 .59 
C 16 2.22 1.65 1.31 1.09 93 .82 .73 .66 .60 
II 17 2.24 1.67 1.33 1.11 95 .83 .74 .67 .61 
■ 18 2.27 1.69 1.34 1.12 96 .84 .75 .68 .62 

19 2.30 1.71 1.36 1.14 97 .85 .76 .68 .62 
20 2.32 1.73 1.38 1.15 98 .86 .77 .69 .63 

\      t 
11 12 13 14 15 16 17 18 19 20 

2 .82 .75 .68 .63 59 .55 .51 .48 .46 .43 
3 .57 .52 .48 .45 , 42 .39 .37 .35 .34 .32 
4 .51 .47 .44 .41 . 38 .36 .34 .32 .31 .29 
5 .49 .46 .42 .40 37 .35 .33 .31 .30 .29 
6 .49 .45 .42 .39 . 37 .35 .33 .31 .30 .28 
7 .49 .45 .42 .40 . 37 .35 .33 .32 .30 .29 
8 .50 .46 .43 .40 37 .35 33 .32 .30 .29 
9 .50 .46 .43 .40 « 38 .36 .34 .32 .31 29 

10 .51 .47 .44 .41 * 38 .36 .34 .33 .31 .30 
11 .51 .48 .44 .42 39 .37 .35 .33 .32 .30 
12 .52 .48 .45 .42 40 .37 .35 .34 .32 .31 
13 .53 .49 .46 .43 40 .38 .36 .34 .33 .31 
14 .54 .50 .46 .43 41 .39 .37 .35 .33 .32 
15 .54 .50 .47 .44 , 41 .39 .37 .35 .34 .32 
16 .55 .51 .48 .45 t 42 .40 .38 .36 .34 .32 
17 .56 .52 .48 .45 , 43 .40 .38 .36 .34 .33 
18 .57 .53 .49 .46 43 .41 .39   1    .37 .35 .33 
19 .57 .53 .50 .46 44 .41 .39 .37 .35 .34 
20 .58 .54 .50 .47 44 .42 .40 .38 .36 .34 
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TABLE A-16.    PERCENTAGE POINTS OF THE EXTREME STUDENTIZEO DEVIATE 
FROM SAMPLE MEAN, 

tn » (X. - X)/«, (or) t, = (X - X,)/«. 

This table is to be used with s„ an external estimate of a, based on v degrees of freedom, not with 
the s computed from the sample in hand. 

\ 

a  = .05 a  = .01 

3 4 5 6 7 8 9 12 3 4 5 6 7 6 9 12 

10 2.01 2.27 2.46 2.60 2.72 2.81 2.89 3.08 2.78 3.10 3.32 3.48 3.62 3.73 3.82 4.04 

It 1.98 2.24 2.42 2.56 2.67 2.76 2.84 3.03 2.72 3.02 3.24 3.39 3.52 3.63 3.72 3.93 

12 1.96 2.21 2.39 2.52 2.63 2.72 2.80 2.98 2.67 2.96 3.17 3.32 3.45 3.55 3.64 3.84 
13 1.94 2.19 2.36 2.50 2.60 2.69 2.76 2.94 2.63 2.92 3.12 3.27 3.38 3.48 3.57 3.76 
14 1.93 2.17 2.34 2.47 2.57 2.66 2.74 2.91 2.60 2.88 3.07 3.22 3.33 3.43 3.51 3.70 

15 1.91 2.15 2.32 2.45 2.55 2.64 2.71 2.88 2.57 2.84 3.03 3.17 3.29 3.38 3.46 3.65 
16 1.90 2.14 2.31 2.43 2.53 2.62 2.69 2.86 2.54 2.81 3.00 3.14 3.25 3.34 3.42 3.60 
17 1.89 2.13 2.29 2.42 2.52 2.60 2.67 2.84 2.52 2.79 2.97 3.11 3.22 3.31 3.38 3.56 
18 1.88 2.11 2.28 2.40 2.50 2.58 2.65 2.82 2.50 2.77 2.95 3.08 3.19 3.28 3.35 3.53 
19 1.87 2.11 2.27 2.39 2.49 2.57 2.64 2.80 2.49 2.75 2.93 3.06 3.16 3.25 3.33 3.50 

20 1.87 2.10 2.26 2.38 2.47 2.56 2.63 2.78 2.47 2.73 2.91 3.04 3.14 3.23 3.30 3.47 
24 1.84 2.07 2.23 2.34 2.44 2.52 2.58 2.74 2.42 2.68 2.84 2.97 3.07 3.16 3.23 3.38 
30 1.82 2.04 2.20 2.31 2.40 2.48 2.54 2.69 2.38 2.62 2.79 2.91 3.01 3.08 3.15 3.30 
40 1.80 2.02 2.17 2.28 2.37 2.44 2.50 2.65 2.34 2.57 2.73 2.85 2.94 3.02 3.08 3.22 

60 1.78 1.99 2.14 2.25 2.33 2.41 2.47 2.61 2.29 2.52 2.68 2.79 2.88 2.95 3.01 3.15 
120 1.76 1.96 2.11 2.22 2.30 2.37 2.43 2.57 2.25 2.48 2.62 2.73 2.82 2.89 2.95 3.08 
00 1.74 1.94 2.08 2.18 2.27 2.33 2.39 2.52 2.22 2.43 2.57 2.68 2.76 2.83 2.88 3.01 

Adapted by pwnWoa Cram BitmttrO» TaMto for StatUtina**, Vol. I (2d ad.), «ditad by E. 8. Pearaoo and H. O. Hart)«*, 
Copyright. IBM, Cambrtdca University Prae*. 
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TABLE A-17.    CONFIDENCE BELTS FOR THE CORRELATION COEFFICIENT 

(CONFIDENCE COEFFICIENT .95) 

JO     -9      -JB -fi      -3      -.4 -3      --2      -J        0        »J       *-2       * j      »-«       '-S *.e    >9   »lo 

SCALE OF/-(SAMPLE CORRELATION COEFFICIENT) 
THE NUMBERS ON THE CURVES INDICATE SAMPLE SIZE 

Reproduced by peraiWoD from Bitmttrika Tabltm for SlmtUtiHmiu, Vol. I (Id ad.), aditad by E. 8. Pwurn and H. O. HarUay. 
Covyrltht, I96A, Cunbrtdc« Univaralty Prtaa. 
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TABU A-lt.    WEIGHTING COEFFICIENTS FOR PROBIT ANALYSIS 

n 

o 

r 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 

l 0.001 0.001 0.001 0.002 0.002 0.003 0.005 0.006 0.008 0.011 
% 0.015 0.019 0.025 0.031 0.040 0.050 0,062 0.076 0.092 0.110 
3 0.131 0.154 0.180 0.208 0.238 0.269 0.302 0.336 0.370 0.405 
4 0.439 0.471 0.503 0.532 0.558 0.581 0.601 0.616 0.627 0.634 
5 0.637 0.634 0.627 0.616 0.601 0.581 0.558 0.532 0.503 0.471 
6 0.439 0.405 0.370 0.336 0.302 0.269 0.238 0.208 0.180 0.154 
7 0.131 0.110 0.092 0.076 0.062 0.050 0.040 0.031 0.025 0.019 
8 0.015 0.011 0.008 0.006 0.005 0.003 0.002 0.002 0.001 0.001 

> 
r- rn 

Adapted with pamkdon from Statutital TatUtfot BieUgicai, AfrituUunl «ad Mmtical Harare* (5th ad.) by R. A. Ffauwr «ad F. Ymtet. Copyrffht. »ST. OHv*r «ad Boyd Ltd., Edinburgh. 
(PuMiahcd in U. 8. by Hafner Publishing Company. I»*-) 
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TABLE A-19.    MAXIMUM AND MINIMUM WORKING PROBITS AND RANGE 

Minimum Maximum 
Expected Working Range Working Expected 

Probit Pro bit i/z Probit Probit 
r Yo yioo y 

1,1 0.8579 5034 9.1421 8.9 
1.2 0.9522 3425 9.0478 8.8 
1.3 1.0462 2354 8.9538 8.7 
1.4 1.1400 1634 8.8600 8.6 
1.5 1.2334 1146 8.7666 8.5 

1.6 1.3266 811.5 8.6734 8.4 
1.7 1.4194 580.5 8.5806 8.3 
1.8 1.5118 419.4 8.4882 8.2 
1.9 1.6038 306.1 8.3962 8.1 
2.0 1.6954 225.6 8.3046 8.0 

2.1 1.7866 168.00 8.2134 7.9 
2.2 1.8772 126.34 8.1228 7.8 
2.3 1.9673 95.96 8.0327 7.7 
2.4 2.0568 73.62 7.9432 7.6 
2.5 2.1457 57.05 7.8543 7.5 

2.6 2.2339 44.654 7.7661 7.4 
2.7 2.3214 35.302 7.6786 7.3 
2.8 2.4081 28.189 7.5919 7.2 
2.9 2.4938 22.736 7.5062 7.1 
3.0 2.5786 18.522 7.4214 7.0 

3.1 2.6624 15.240 7.3376 6.9 
3.2 2.7449 12.666 7.2551 6.8 
3.3 2.8261 10.633 7.1739 6.7 
3.4 2.9060 9.015 7.0940 6.6 
3.5 2.9842 7.721 7.0158 6.5 

3.6 3.0606 6.6788 6.9394 6.4 
3.7 3.1351 5.8354 6.8649 6.3 
3.8 3.2074 5.1497 6.7926 6.2 
3.9 3.2773 4.5903 6.7227 6.1 
4.0 3.3443 4.1327 6.6557 6.0 

4.1 3.4083 3.7582 6.5917 5.9 
4.2 3.4687 3.4519 6.5313 5.8 
4.3 3.5251 3.2025 6.4749 5.7 
4.4 3.5770 3.0010 6.4230 5.6 
4.5 3.6236 2.8404 6.3764 5.5 

4.6 3.6643 2.7154 6.3357 5.4 
4.7 3.6982 2.6220 6.3018 5.3 
4.8 3.7241 2.5573 6.2759 5.2 
4.9 3.7407 2.5192 6.2593 5.1 
5.0 3.7467 2.5066 6.2533 5.0 

Discrepancies between the source table and some other tables were noted in the entries for y0 corresponding to Y 
1.5 and Y = 2.6.    These two values were recalculated and altered from the source table in the last place. 

Adapted with permiaeion (rom Statitlieal Tabtn/or Biological, Agricultural and Mvtlcal Rt—arck (5th *d.) by R. A. Ftaher and F. Yatea, 
Copyright, 1»S7. Oliver and Boyd Ltd., Edinburgh.   (Published In U. 3. by Hafner Publiehint Company, Inc.) 
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TABLE A-20.    FACTORS FOR COMPUTING TWO-SIDED CONFIDENCE LIMITS FOR a 

Dagraai 
of 

rVaadaai 

a ™ .OS a ■ .01 a ■* .001 

« Bu •L »0 »L »w »L 

1 17.79 .3576 86.31 .2969 844.4 .2480 
2 4.859 .4581 10.70 .3879 33.29 .3291 
3 3.183 .5178 5.449 .4453 U.65 .3824 
4 2.567 .5590 3.892 .4865 6.938 .4218 
3 2.248 .5899 3.175 .5182 5.085 .4529 
6 2.052 .6148 2.764 .5437 4.128 .4784 
7 1.918 .6344 2.498 .5650 3.551 .5000 
• 1.820 .6513 2.311 .5830 3.167 .5186 
9 1.746 .6657 2.173 .5987 2.894 .5348 

10 1.686 .6784 2.065 .6125 2.689 .5492 

11 1.638 .6896 1.980 .6248 2.530 .5621 
13 1.598 .6995 1.909 .6358 2.402 .5738 
13 1.564 .7084 1.851 .6458 2.298 .5845 
14 1.534 .7166 1.801 .6549 2.210 .5942 
19 1.509 .7240 1.758 .6632 2.136 .6032 
14 1.486 .7308 1.721 6710 2.073 .6116 
17 1.466 .7872 1.688 .6781 2.017 .6193 
It 1.448 .7480 1.658 .6848 1.968 .6266 
1« 1.482 .7484 1.632 .6909 1.925 .6333 
20 1.417 .7585 1.609 .6968 1.886 .6397 

21 1.404 .7582 1.687 .7022 1.851 .6467 
22 1.391 .7627 1.568 .7074 1.820 .6514 
23 1.380 .7669 1.550 .7122 1.791 .6566 
34 1.370 .7709 1.533 .7169 1.765 .6619 
M 1.360 .7747 1.518 7212 1.741 .6668 
26 1.351 .7783 1.504 .7253 1.719 .6713 
17 1.343 .7817 1.491 .7293 1.698 .6758 
23 1.335 .7849 1.479 .7831 1.679 .6800 
2» 1.327 .7880 1.467 .7367 1.661 .6841 
30 1.321 .7909 1.457 ,7401 1.645 .6880 

31 1.314 .7987 1.447 .7434 1.629 .6917 
33 1.308 .7964 1.437 .7467 1.615 .6953 
33 1.302 .7990 1.428 .7497 1.601 .6987 
34 1.296 .8016 1.420 .7526 1.588 .7020 
33 1.291 .8089 1.412 .7554 1.576 .7052 
3« 1.286 .8062 1.404 .7582 1.564 .7083 
37 1.281 .8086 1.897 .7608 1.553 .7113 
33 1.277 .8106 1.890 .7688 1.548 .7141 
39 1.272 .8126 1.888 .7658 1.583 .7169 
40 1.268 .8146 1.877 .7681 1.523 .7197 

41 1.264 .8166 1.871 .7705 1.515 .7228 
42 1.260 .8184 1.865 .7727 1.506 .7248 
43 1.267 .8202 1.360 .7748 1.498 .7278 
44 1.253 .8220 1.355 .7769 1.490 .7297 
49 1.249 .8287 1.349 .7789 1.482 .7320 
4* 1.246 .8268 1.845 .7809 1.476 .7342 
47 1.243 .8269 1.840 .7828 1.468 .7364 
«« 1.240 .8285 1.885 .7847 1.462 .7386 

I        4* 1.287 .8800 1.831 .7864 1.456 .7407 1   " 1.284 .8814 1.827 .7882 1.449 .7427 

A4*9*d «ftk prmhalon tram Bkmmikm, Vol. 4T, (lft*). tram trticte cntttlad T«Mai for aUfcaal lmtmnmem About ta> 
r by D. V. Uadtar. D. A. Knot, uU P. A. Haadtoa. 

Varhojeo of a Normal 
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TABLES 

TABLE A-20 (ConKnuod).    FACTORS FOR  COMPUTING TWO-SIDED CONFIDENCE  LIMITS FOR a 

Dirm 
•f 

a  ™ .03 a  = .01 a  Ä .001 

r 40 6L i« 4L •o BL 

51 1.232 .8329 1.323 .7899 1.443 .7446 
■1 1.229 .8343 1.319 .7916 1.437 .7466 
S3 1.226 .8356 1.315 .7932 1.432 .7485 
•4 1.224 .8370 1.311 .7949 1.426 .7503 
33 1.221 .8383 1.308 .7964 1.421 .7521 
3* 1.219 .8395 1.304 .7979 1.416 .7539 
37 1.217 .8408 1.301 .7994 1.411 .7556 
it 1.214 .8420 1.298 .8008 1.406 .7573 
St 1.212 .8431 1.295 .8022 1.402 .7589 
«0 1.210 .8443 1.292 .8036 1.397 .7605 

«1 1.208 .8454 1.289 .8050 1.393 .7621 
«2 1.206 .8465 1.286 .8063 1.389 .7636 
63 1.204 .8475 1.283 .8076 1.385 .7651 
64 1.202 .8486 1.280 .8088 1.381 .7666 
63 1.200 .8496 1.277 .8101 1.377 .7680 
66 1.199 .8506 1.275 .8113 1.374 .7694 
67 1.197 .8516 1.272 .8125 1.370 .7708 
6« 1.195 .8525 1.270 .8137 1.366 .7722 
6* 1.194 .8535 1.268 .8148 1.363 .7736 
70 1.192 .8544 1.265 .8169 1.360 .7749 

71 1.190 .8553 1.263 .8170 1.356 .7761 
73 1.139 .8562 1.261 .8181 1.353 .7774 
73 1.187 .8571 1.259 .8191 1.350 .7787 
74 1.186 .8680 1.267 .8202 1.347 .7799 
73 1.184 .8588 1.255 .8212 1.344 .7811 
74 1.183 .8596 1.253 .8222 1.341 .7822 
77 1.182 .8604 1.251 .8232 1.338 .7834 
74 1.181 .8612 1.249 .8242 1.336 .7845 
7? 1.179 .8620 1.247 .8262 1.338 .7856 
40 1.178 .8627 1.245 .8261 1.330 .7868 

41 1.176 .8685 1.248 .8270 1.328 .7878 
43 1.176 .8642 1.241 .8279 1.825 .7889 
43 1.174 .8650 1.289 .8288 1.823 .7899 
44 1.178 .8667 1.238 .8297 1.320 .7909 
44 1.172 .8664 1.286 .8305 1.318 .7920 
46 1.171 .8671 1.235 .8814 1.316 .7930 
47 1.170 .8678 1.233 .8322 1.313 .7939 
44 1.168 .8684 1.231 .8381 1.311 .7349 
4« 1.167 .8691 1.230 .8838 1.309 .7959 
9© 1.166 .8697 1.228 .8346 1.807 .7968 

91 1.166 .8704 1.227 .8354 1.305 .7977 
93 1.164 .8710 1.226 .8862 1.303 .7987 
93 1.168 .8716 1.224 .8870 1.301 .7996 
94 1.162 .8722 1.222 .8377 1.298 .8004 
94 1.161 .8729 1.221 .8885 1.297 .8013 
9* 1.160 .8784 1.219 .8392 1.295 .8022 
97 1.159 .8741 1.218 .8399 1.293 .8031 
94 1.158 .8746 1.217 .8406 1.291 .8039 
99 1.158 .8752 1.216 .8413 1.289 .8047 
100 1.157 .8757 1.214 .8420 1.288 .8055 
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TABLES 

TABLE A-21.    FACTORS FOR COMPUTING ONE-SIDED CONFIDENCE LIMITS FOR <r 

Dtgrevt of 
Freedom 

V 

*,, A« ^.Ctl A.Mi A.oi *.»» *.0t>* *.!•» 

1 .5108 15.947 .4461 31.910 .3882 79.786 .3562 159.576 
2 .5778 4.415 .5207 6.285 .4660 9.975 .4344 14.124 

3 .6196 2.920 .5665 3.729 .v5142 5.111 .4834 6.467 

4 .6493 2.372 .5992 2.874 .5489 3.669 .5188 4.396 

S .6721 2.089 .6242 2.453 .5757 3.003 .5464 3.485 
6 .6903 1.915 .6444 2.202 .5974 2.623 .5688 2.980 
7 .7054 1.797 .6612 2.035 .6155 2.377 .5875 2.660 
8 .7183 1.711 .6754 1.916 .6310 2.204 .6037 2.439 
9 .7293 1.645 .6878 1.826 .6445 2.076 .6177 2.278 

10 .7391 1.593 .6987 1.755 .6564 1.977 .6301 2.154 
11 .7477 1.551 .7084 1.698 .6670 1.898 .6412 2.056 
12 .7554 1.515 .7171 1.651 .6765 1.833 .6512 1.976 
13 .7624 1.485 .7250 1.611 .6852 1.779 .6603 1.909 
14 .7688 1.460 .7321 1.577 .6931 1.733 .6686 1.854 
15 .7747 1.437 .7387 1.548 .7004 1.694 .6762 1.806 
20 .7979 1.358 .7650 1.444 .7297 1.556 .7071 1.640 
25 .8149 1.308 .7843 1.380 .7511 1.473 .7299 1.542 

30 .8279 1.274 .7991 1.337 .7678 1.416 .7477 1.475 
40 .8470 1.228 .8210 1.279 .7925 1.343 .7740 1.390 
50 .8606 1.199 .8367 1.243 .8103 1.297 .7931 1.337 
60 .8710 1.179 .8487 1.217 .8239 1.265 .8078 1.299 
70 .8793 1.163 .8583 1.198 .8349 1.241 .8196 1.272 
80 .8861 1.151 .8662 1.183 .8439 1.222 .8293 1.250 
90 .8919 1.141 .8728 1.171 .8515 1.207 .8376 1.233 
100 .8968 1.133 .8785 1.161 .8581 1.195 .8446 1.219 

For large degrees of freedom, we may use the approximate formula: 

Ar = VT*/(zr + V2K - 1), 
where zP is found in Table A-2. 
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TABLES 

TABLE A-22.    CONFIDENCE LIMITS FOR A PROPORTION (TWO-SIDED) 

For confidence limit* for ■ > 30, to* Tab!« A-24. 

Upper limit« are in boldface.   The observed proportion In a random sample It r/m 

r »0% «% 99% r *J% «% 99% 

■ - I ■ «• 1 

0 0 .»•» 0 .96» 0 .»•« 0 0 .«84 0 .77« 0 .900 
t .100 1 .060 1 .010 1 1 .051 .»4» .025 + .»75- .005 + .»95- 

3 .81« 1 .224 1 .100 1 

• - » • - 4 

0 0 .68« 0 .682 0 .786- 0 0 .60« 0 .627 0 .«84 
1 .085- .804 .017 .*««- .003 .»41 1 .02« .«8» .013 .761 .003 .869 
1 19« .»«« + .186 + .»88 .05» .»•7 2 .143 .857 .098 .»62 .042 .958 
3 .4M 1 .868 1 .216 + 1 1 .320 .»74 .249 .887 .141 .997 

4 .500 1 .478 1 .316 1 

m - S ■ - 6 

0 0 .»7» 0 .(•* 0 .«•2 0 0 .345- 0 .462 0 .53« 
1 .021 .(21 .010 .«67 .002 .778 1 .017 .542 .009 .518 .002 .7»« 
1 .112 .76* .076 .811 .033 .8*4 2 .088 .««7 .063 .72» .027 .827 
s .247 .«SS .18» .»24 .106 .»•7 3 .201 .7»» .163 .847 085- .»16 + 
4 .871 .»7* .348 ■»M .222 .»•8 4 .333 .«•7 .271 .»37 .173 .973 
1 .621 1 .500 1 .398 1 8 .468 .»83 .402 .»»1 .294 .»»6 

• .«66 + 1 .598 1 .464 1 

• - 7 ■ -   • 

0 .818 0 a 77 0 .50« 0 0 .256- 0 .315 + 0 .451 
.015- .*M .007 .664 .001 .643 1 .018 .416 .00« .59« .001 .6*0 
.07» .«84 .068 .«5» .023 .7*4 3 .069 .562 .046 .685- .020 .7»7 
.170 .721 .129 .776- .071 .888 3 .147 .746 + .111 .711 .Ottl .S»2 
.270 .88« .226 + .671 .142 .»2» 4 .240 .78» .193 .8*7 121 .67» 
.81« .»21 .841 .»47 .23« .»77 6 .266- .668 .289 .88» .198 .93» 

.500 .»Mt .44« .»•8 .857 .»»• * .418 .931 .315 + .»64 .293 .»80 
«84 1 «28 1 .500 1 1 .682 .»•7 .500 .»»4 410 .99» 

• .745 + 1 .685- 1 54» 1 

■ - * ■ -  10 

0 .282 0 .28» 0 .402 0 0 .222 0 -267 0 376 
.012 .8»! .00« ■443 .001 .6»8 1 .010 .382 .006 + .397 .001 .512 
.0«! .818 + .041 .668 .017 .«»« 2 .055- .60» .087 .«•3 01« .«24 
.12» .81» .098 .711 .053 .76» 3 116 .«48 .087 .«1» .048 .703 
.210 .768 .1» .74» .105 + .82» 4 .188 .«»* .150 .733 .098 .782 
.282 .7»« .261 ■881 .171 .8*6- 8 .222 .778 .222 .77« .150 .850 

.800 .871 .28» .M2 .260 .»47 * .841 .812 .267 .850 .218 .907 
48S- .»8» .442 .»I» .344 .»83 7 .362 .884 .381 .»13 .297 .952 

.80» »8» .667 .»•4 .402 .»•• 6 .500 .»46 + .397 .»«3 .376 .984 

.788 1 .711 1 .588 1 * 
10 

.648 

.778 
.»»« 

1 
.603 
.733 

.»»5- 
1 

.488 
.624 

.»•» 
1 

■ - 11 * - 13 

0 .1*7 0 .26» 0 .35» 0 0 .184 0 .236 0 .321 
.010 .818 + .005- ■38» .001 .60» 1 .009 .2*4 .004 .346 .001 .446 + 
.04» .428 .038 .«»• .014 .5*3 2 .046 + .3*8 .030 .460 .013 .656- 
.106- .877 .07» ■ 631 .043 .«•• 3 0M .58» .072 ■560 .039 .67» 
.18» »«»- .185 + .«•7 .084 .738 4 .164 .«»1 .123 .«64 .076 .«•» 
.107 .8*8 .200 ■ 76* .134 .80« 8 .184 .7»« .181 .70« .121 .7«5 + 

.802 .8*8 .260 »»• .194 .8«« 6 .271 .72* .236 .7*4 .176- .825 + 

.316 + .831 .888 .«•«- .262 .»1« 7 .2*4 .61« .294 .61» .285- .87* 

.428 .«»» + .8«» .»21 .840 .»»7 6 .398 .84« .346 .877 .302 .»24 

.577 .»61 .600 .»•7 .407 .»<• » .500 .M4 .460 .»26 .821 .»«1 
10 .•84- .»M .681 .»»» + .600 .»•• 10 .602 .»*«- .650 .»70 .445 + .»87 

11 .80* 1 .780 1 .«41 1 11 
12 

.706 

.81« 
.»•1 .«54 

7«4 
.»•« 

I 
.556- 
.679 

.»*» 
1 

Reproduced by panntarioo from Stafette» Manual, NAVORD REPORT 3869, NOTS 948. by E. h. Crow. F. A. Davi». and M. W. Maxneld 
1»56, U.S. Naval Ordnanca Tart Station. China Laic«, California. 
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TABLES 

TABLE A-22 (ConHnuod).    CONFIDENCE LIMITS FOR A PROPORTION (TWO-SIDED) 

r •«% os% •*% r *o% »5% **% 

■ - IS 0-14 

0 0 .17* 0 .216 + 0 302 0 0 .168 0 .2*7 0 .286 
1 .008 .278 .004 .127 .001 .420 1 .007 .281 .004 311 .001 .392 
a .042 .17» .028 .424 .012 .628 2 .089 365 + .02« 38« .011 .6«» 
a .OSS .470 .008 .620 .080 .694 8 .081 .412 .061 300 .088 .«•8 
4 .141 .54*- .US .687 .080 398 4 .181 .678 .104 311 .064 .«38 
• .178 .621 .100 .078 .111 .787 6 .168 394 .168 32« .102 .714 

• .248 .724 .224 .740 .150 .787 0 .224 .048 + .208 388 .14« .781 
r .278 .764 .200 .770 .212 341 7 .261 .789 .207 .798 .196- .«•5 + 
• .ITS .827 .827 .084 .278 .889 8 .866- .770 .312 .794 .249 364 
• .4M + .868 .412 387 .802 .981 • .400 .887 .871 347 .286 388 

10 .580 .»12 .480 .084 .400 .904 10 .423 .809 .30» 390 .304 .930 

ii .821 .•60 .500 .978 .477 388 11 .570 .919 .600 .989 .392 3«7 
is .724 .802 .871 .900 .571 399 12 .«36- .901 .611 .974 .600 3«« 
is .827 1 .775- 1 1 18 .78» 39S «88 .998 .608 399 

14 .887 1 .798 1 .714 I 

• - 19 ■ -  16 

0 .164 0 .191 0 .178 0 0 .147 0 .179 0 .2*4 
.007 .247 .008 302 .001 378 1 .007 .118 + .008 .273 .001 .157 
.088 .126 .024 389 .010 .401 a .084 306 + .028 352 .010 .451 
.078 .400 .057 .440 .081 .689 a .071 361 .058 .429 .029 326- 
.122 .600 .097 .652 .050 327 4 .114 .460 .090 .600 .066 + .579 
.184 .600 .142 .081 .004 372 9 .147 360 .132 371 .088 348 

.206 + .674 .in .000 .186- .727 • .18» 319 .178 34« .125 + .796- 

.247 .678- .192 .700 .179 .771 7 235 + 396- .17» .727 .1« .739 

.126 + .761 .294 .808 .229 321 8 299 .701 .272 .728 .212 .788 

.820 .798- .112 .809 .271 .806 + » .806 + .786- .278 321 .2«1 .814 
10 .400 .848 .809 .860 .820 .900 10 .801 311 .862 322 .296 + .875- 

It .500 .878 .440 ■80S .878 .941 11 .450 368 .429 .aw .367 312 
19 .800 .024 .552 .942 .401 .909 12 .680 38« .600 .91« .421 345- 
IS .874 .084 .021 .970 .680 390 11 .61» .929 .571 347 .476 + 371 
14 .751 .108 .997 .027 .»99 14 «96- »44 .«48 377 .649 .199 
11 .848 1 'mm 1 .7*7 1 II .7«- .»91 .727 .997 .6*8 .999 

14 .868 1 .821 1 .71« 1 

a - 17 • - 10 

0 0 .140 0 .107 0 .141 0 0 .136- 0 .167 0 .228 
1 .008 .228 + .008 .284 .001 34« 1 .006 .216 .008 .242 .001 318 
2 .082 .200 .021 387 .000 .411 a .080 .277 .020 J16- .008 .397 > .007 .164 .000 .417 .027 .600 a .008 349 .047 381 .026 + .4M 
4 .107 .482 .085- .488 .062 .687 4 .101 .419 .080 .444 .049 .634 • .140 .600 .124 .644 .082 320 8 .185- .482 .11« .550 .077 308 

• .175 + .508 .108 384 .117 302 0 .108 386 .16« 319 .110 MI 
7 .225 + .610 .187 .080 .166 + .757 7 .218 .684 .157 .«26 + .146 + .««• 
I .277 .710 .258 .746 .197 .768 8 .267 .«61 .28« 376 + .184 .772 
0 .200 .728 .254 -747 .242 .808 ♦ .277 .722 .242 .75« .226 .774 

10 .804 .778- .887 .80S .248 346 10 .849 .748 .825- .7(4 .228 31« 

11 
*   11 

.482 .820- .400 .884 .888 .888 11 .416 .784 .875- .848 .814 356- 

.500 .680 .460 370 .800 .918 12 .404 .887 .381 .844 .318 .39« 
1» .508 .ass .611 318 + .418 .948 11 .618 .806 + .444 384 .897 .923 
14 .888 .ass .508 360 .600 378 14 .681 .889 .65« 320 .406 .961 
IS .710 .868 .80S .979 .687 .891 16 .861 .987 .«19 368 .634 .976- 

14 .776- .804 :T46 .997 .064 .999 1« .728 .970 .875 + .980 .608 393 
1» .800 1 .888 1 .767 1 17 .784 394 .768 397 .882 399 

18 .806 + 1 .848 1 .772 1 

■ -  10 • - SO 

0 0 .ISO 0 .ISO 0 .218 0 0 .110 0 .148 0 .!•« 
1 .000 .200 .008 .282 .001 306 + 1 .006 + .208 .008 .222 .001 .298 
1 .028 .106 + .019 310 .008 381 2 .027 .266- .018 .294 .008 376- a .050 M7 .044 .806- .084 .466 + 1 .066 326 .042 361 .028 .414 
4 .005 + .167 .076 + .420 .044 .615 + 4 .090 307 .071 .411 .044 .50« • .ISO .440 .110 .600 .078 .584 6 .120 .422 .104 .467 .06» .57« 

• .151 .600 .147 374 .108 317 0 .141 .600 .140 .688 .098 .«•! 
7 .20* .618 .160 388 + .187 396- 7 .201 37« .148 .689 .129 .«17 ■ .288 .814 .222 .808 + .178 .797 0 .221 .088 .20» .84« .103 .7*7 
0 .285 + .60S .282 .000 .212 .782 0 .266- .842 .222 .7«« .200 .72« 

«     10 .887 .786- .812 .700 .218 .788 10 .828 378 + .298 .7«7 .209 .791 

11 .888 .781 .346- .778 .298 327 11 .868 .748 + .294 .778 .274 39« 
11 .887 .711 .646- -SM .106 + .481 1* .807 .779 .361 .791 .293 .817 
IS .440 .640 .428 .8*0 .888 397 IS .422 .799 .411 367 m .171 
14 .600 .870 .600 300 .488 327 14 .600 369 4«7 .8M .39» .902 
IS .018 .•05- .574 .086- .488- .••4 IS .670 374 .688 .09« .424 311 

10 .80S .841 .086 + 380 .548- 370 1* .088 .910 .589 .919 .600 35« 
17 .786- .•72 .084 301 .017 .092 17 .072 344 .«49 368 .57« .977 
10 .Ttl .••4 .7« .997 .096- .999 18 .746 + 378 .70S 381 .626 + .»91 to .870 I .860 1 .782 1 10 .797 .998- .77« .997 .707 399 

SO .074 1 .867 1 .791 I 
——r 
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TABLES 

TABLE A-22 (Continued).   CONFIDENCE LIMITS FOR A PROPORTION (TWO-SIDED) 

r •»% ♦»% 00% r »o% »>% **% 

• - 21 » - M 

0 0 .118 0 .137 0 .Ml 0 0 .116 0 .183 0 .184 
1 .006 + .183 .002 .118 .000 .38S 1 .006- .183 .002 .1M + .000 .178 
1 .0« .348- .017 JT7 .007 .347 1 .084 .186 .016 .M4 .007 J84 
* .MM •347 .040 J»s .021 .468 s .061 .28* .088 JM .021 .1»« 
4 .OM .»SS .068 J»8 .041 .466 4 .OSS .84* .086- J»» .0M .464 
• .111 .407 -OB» .458 + .046 + .684 8 .116- -3M .084 .434 .062 .54*- 

« .ISO .488 .182 .506 .091 .5*1 * .116 .444 .126 .SM .OM .6M 
7 .1»1 ■843 .1S7 .581 .122 .65» 7 .181 .5*0 .182 .ST» .116 .M4 
8 -IB! .80S .1ST .60S .155- .661 8 .181 .58* .187 .MS .147 .4M 
f .245- .847 .218 .563 .18» .717 » .236 .6*7 .206 + .617 .17» .MS 

10 .sos .SSS .276 .721 .201 .748 1* .28* .44* .2M .674 .194 .737 

11 .SOT .884 .277 .734 .257 .7»» 11 .280 .710 .264 .736 .241 .788 
IX .368 .785 + .838 .787 .288 .811 IS .840 .711 .S26 .74» .278 .MS 
IS .407 .888 .398 .80S .388 .545 + IS .393 .7*4 .383 .7»»- .318 .831 
14 .46S .80S .44» .868 .347 .878 14 .444 .41» .418 .513 .884 853 
IS MS .870 .484 .848 .40» .»06 IS .500 .»1» .424 .SM 8M .184 

M .688 878 .545- .901 .466 MS- 14 .556 .884 .500 .874 .450 .813 
17 .047 .814 .602 .MS .584 .»6» 17 .607 .885 + .676 .*M .495 + .338 
IS .693 .848 .562 .144 .591 .»78 IS .660 .»18 .611 .MS + .546 .881 
1« .765 + .874 .728 .SSS .663 .8*8 1» .711 .84» .674 .*U .604 .»7» 
10 .806 .885- .787 .SOS ,717 1.000 30 .764 .»76 .7M .»84 .686 IIS 

SI .877 1 .888 1 .79» 1 21 .818 .»•8 + .795- .»•8 .727 1.M* 
13 .884 1 .848 1 .806 1 

■ - M • - 14 

0 0 ■ 111 0 .137 0 .187 0 0 .1*6 + 0 -111 0 .181 
1 .005- .174 .002 .1»» .000 .265 + 1 .004 .1*8 + .001 .1*1 .000 .258 
s .023 .338 .016 .255- .007 .318 1 .011 .221 .015 + .144 .006 .318 
s .040 .374 .087 .817 .020 .386 s .047 .2*4 .086- IIS .019 .3*4 
4 .078 ■SSS .081 .361 .OSS .419 4 .075- -317 .069 .347 .036 .416 
I .110 .881 .990 .408 .059 .584 8 .106- as* .OM as* .057 .464 

« .111 .481 .120 .467 .084 .671 6 .106 + .«is .115- .44» .080 ■U6 
7 .ITS .478 .127 .548 .111 .68» 7 .166- .448 .121 .SM .10« .114 
S .174 .833 .178 .5*1 .140 .616 8 .166 + .563 .in .657 .133 III 
t .118 .688 .198 .6SS .171 .677 » .221 .558 .191 .M4 .163 .m 

10 .ITS .418 .247 .440 .187 .701 10 .268 .587 .284 .6H .181 .687 

11 .174 ,873 .256- .488 .229 .785- 11 .264 .*s* .246 .Ml .216 .71* 
IS .828 .738 .817 .745 + .266 + .771 11 SIT .681 .308 .681 .267 .74» 
IS .881 .717 .860 .758 .298 .818 IS .870 .786 .839 .754 .280 .784 
14 .4SI .773 SSI .SOS .323 .81» 14 .418 .741 .847 JM .518 .SIS 
IS .478 .328 .40» .833 .384 .86» IS .447 .778 SM -MS .362 .M7 

1* .621 .837 .457 .878 .420 .888 14 .448 .888- .448 .Ml .364 .867 
17 .500 .88» .548 .880 .429 .»16 17 .551 -S»S + .500 .878 .416 .884 
IS «1» .8*0 .581 .»1» .500 .941 IS .577 .88» - .557 .8U + .464 -S3* 
1* ST2 .»S3 .839 .988 .571 .»61 If .630 .8»» + .604 .914 .636 .S43 
SO .72« .»51 .688 .SSS .614 .»66 SO .683 .»38 + .658 .941 .584 .»«4 

SI .772 .»77 .746 + .»84 .677 .»SS si .786 .SSS .698 .966 + .636 .181 
S3 .828 .»*» + .802 .SSS .735- 1.0*0 SS .779 .»78 .764 .886- .687 .»»4 
SS .880 1 .878 1 .813 1 SS .636- .SM .80* .»»» .741 1.444 

14 .895- 1 .878 1 .819 1 

• - as .-  2« 
0 0 .101 0 .118 0 .175 + 0 0 .MS 0 .114 0 .17» 
i .004 .16» .003 .188 + .000 .24* 1 .004 .163 .001 .IM .000 M« 
i .021 .314 .014 .338 .006 .1*6- 1 .021 .168 .014 .»• .004 -MS 
s .045- .386- .084 .383 .018 .363 s .048 .347 .031 .MS .017 .343 
4 .072 .307 .OST .388 .084 .4*8 4 .069 JM .054 .336 + .033 .SSS 
S .101 .302 .081 .884 .054 .461 8 .097 .143 .or» J74 .052 .443 

4 .102 .880 .110 .4SI .077 .88« * .098 .877 10» .4SI .078 .487 
7 .158 .483 .118 .475- .101 .548 7 .151 .418 .114 .4M- .097 .538 
S .160 .500 .161 .528 + .127 .6»7 8 .151 .4M .154 .*•» .122 .MS * .214 .888 .185 + .86» .165 + .644 • .209 .84* ISO .543 .149 .M7 

10 .148 .810 .US .616 .176 + .688 10 .138 .Ml .111 .578 .170 .668 

11 .256- .811 .238 .684 .206 + -6»8 + 11 .147 .63» .2M .4M .195- .676 
IS .307 .44» .286 .888 .246 + .764 IS .29» .457 .2« .475- .234 .763 
IS .380 .4»3 .317 .7*4 .246 .788- IS .841 .4M .2M .717 .285- .765 + 
14 .380 .748 + .386 .763 .305- .7SS- 14 .3« .7*1 .325 + .718 .2M .766 
IS .380 .784 .384 .778 .342 .825- IS .877 .7M 374 .77» .321 .865 + 

14 .432 .780 .4SI .818- .362 .846- 14 .419 .7*T .421 .788 .342 .83» 
17 .600 .841 .475- .88» .403 .873 • 7 .4*0 .7*1 .458 .11* .393 .851 
IS .688 .843 .526 + .883 .461 .88» IS .640 .848 .494 .84» .4M .876 
IS .510 .6*8 .54» .8»» .500 .»23 1« .581 .84» .536- .SM .474 .»M 
20 .838 .8»» .516 .»18 .54» .»46 30 .428 .MS .678 .«»4 513 .»37 

SI .«S3 .838 .664 .»43 .597 .»46 31 .657 .»U .626 .»31 .558 .»48 
SS .746 + .»85 + .897 .»44 .646 .»83 31 .701 .Ml .676- .»46 .607 .»67 
SS .788 .»7» .762 .»88 .696 + .9*4 S3 .753 .»87 .717 .»6» .658 .*U 
S4 .841 .»»4 .816- .»»8 .764 l.»*0 14 .791 .»7» .770 .»M .702 .»»4 
SS .888 1 .882 1 .825- ' SS 

1* 
.848 
.90S 

.»•6 
1 

.820 

.886 
.»»8 

1 
.785 + 
830 

l.»M 
1 
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TABLES 

TABLE A-22 (Continued}.    CONFIDENCE LIMITS FOR A PROPORTION (TWO-SIDED) 

r »% 95% w% t 90% M% 99% 

»- vr 4   -  It 

0 0 .093 0 .lit 0 .186 0 0 .090 0 ■ It« 0 .162 
1 .004 .148 .002 .175- .000 .225- 1 .004 .14« .002 .17« .000 .218 
1 .020 .204 .013 .222 .006 .297 2 .019 .2tl .013 .217 .005 + .372 
1 .042 .23» .031 .270 .017 .332 3 .040 .232 .030 .25« 016 .123 
4 .066 .291 .062 .31« .032 .384 4 .084 .284 .060 -3«7 .031 .385- 
I .098 .327 .076 .364 .060 .419 5 .08» .312 .073 .357 .048 .406 

6 084 .388 + .101 .416- .070 .461 * .090 855- .098 .384 .088 .44» 
7 .145 + .407 .110 .487 .093 .63» 7 .189 .396 .106 .424 .08» .5«» 
8 .146 .447 .148 .68« .117 .581 9 .140 .426 + .142 .411 .112 .561 
♦ .204 .600 .175- .543 .143 .587 » .197 .473 .170 .617 .187 .6»2 

10 .221 .563 .202 .670 .166 .617 10 .208 .627 .192 .57« .188 .615 + 

11 .239 .683 .223 .69« .186- .668 II .232 .5*5- .217 .618 .176 + .«1« 
12 .291 .626- .269 .638 .224 .702 12 .284 .««4 .258 .619 .214 .«77 
13 .328 .478 .270 .684 .225- .716 12 .810 .«45 + .259 .645 + .218 .727 
14 .327 .474 .316 .720 .284 .775 + 14 .312 .688 .307 .692 .272 .728 
13 .386 + .70« .364 .731 .298 .776 1« .855- .«94J .356- .741 .273 .782 

1* ,407 .761 402 .777 .332 .815 + 16 .39« .71« .381 .742 .323 .78« 
17 .447 .77« .430 .7*8 .383 .834 17 .436« .768 .384 .788 .364 .825- 
11 500 .798 .437 .826 + .413 .857 18 .478 .7*2 .424 .808 .365- .838 
It .563 .884 .500 .862 .419 .863 It .627 .898 .463 .880 .408 .861 
20 693 .856- .563 .8*0 .461 .907 20 .666- .8«« .637 .868 .449 .888 

21 .635- .906 .586 + .89« .539 .930 21 .604 .881 .676 .8*4 .500 .»11 
12 .873 .207 .636 .924 .581 .950 22 .845 + .91« ,618 .94)2 .661 .»32 
22 .709 .934 .684 .948 .616 .948 22 .688 .911 .643 .927 .592 .862 
24 .781 .958 .730 .969 .688 .983 24 .716 .928 .693 .96« .636 + .»6» 
22 .798 .989 .777 .987 .703 .994 25 .768 .»•• .741 .97» .677 .884 

2« .864 .»«* .626 + .998 .775 + 1.000 26 .799 .981 .783 .987 .727 .995- 
27 .907 1 .890 1 .884 1 27 

28 
.860 
.910 

.9*8 
I 

.880 

.894 1 
.782 
.888 

1.9»» 

• - a» ■ - 30 

0 0 .087 0 .103 0 .160 0 0 .«84 0 .It» 0 .152 
i .004 .135- .002 .166 .000 .211 1 .004 .13« .002 .182 .000 .20« 
2 .018 .1*0 .012 .211 .005 + .263 2 .018 .182 .012 .205 + .005 + .28« 
3 .039 .225- .029 .251 ,015 + .316 3 .037 .21« .028 ■ 244 .015- .lit 
4 .062 .27» .049 .299 .030 .354 4 059 .268 ,047 .292 .028 .346- 
9 .088 .303 .070 .340 .04« .397 5 .088 .295- .068 .326- .046- .388 

4 .087 .245- .094 .374 ,065 + .438 6 .084 .31« .091 .364 .063 .430 
7 .134 .388 + .103 .413 086 .477 7 .129 .376 .100 ■4»3 .088 .44» 
t .135- .425- .136 .461 108 .523 * .130 .41« .131 .440 .104 .505 + * .189 .463 .168 .500 .132 .562 » .182 .455 + .163 .478 .127 .638 

10 .190 .500 .184 .549 .157 .603 10 .183 492 .175 + .624 .161 .570 

11 .225- .537 .2)1 .587 .166 + .646 11 .219 .524 .206 + .66« .162 .612 
12 .276 .675 + .247 .626 .206 .664 12 .265- .564 .236 .687 .198 .665 + 
12 .294 .618- .261 .660 .211 .684 13 .266 .684 .244 .886 .206 .671 
14 .308 .656 + .299 .661 .260 .737 14 .296- .624 .292 .«78 + .249 .6»2 
IS .345- .697 .339 .701 .263 .74» 13 .336 .664 .324 .87« .256 .744 

16 .386 + .706 .340 .749 .316 .78» 1* .376 .706 + .325- .708 .308 .761 
17 425- .724 374 .753 34« .794 17 .416 .734 .364 .786 .329 .794 
12 483 .776 + .413 .789 .354 .835- It .446 .736 + .403 .784 .346- .882 
1* 500 .810 .4M .81« .397 .843 It .478 .781 .440 .795- .388 .848 
20 .537 .8(1 .500 .834 .438 .868 20 .508 .817 .476 .826- .430 .84» 

21 . 576 + .865 + 549 .864 .477 .892 21 .546- .818 .624 .887 .462 .872 
22 .815- .866 587 .897 .528 .914 22 .584 .870 .560 .869 .496- .896 
23 .656 + .913 626 .90« .582 .936- 22 .624 .871 .597 .90« .681 .917 
24 697 .914 .660 »1» .603 .934 24 .664 .91« 636 .909 .670 .987 
22 721 .938 .701 .961 .846 .970 23 .705 + .917 .675 + .932 612 .985 + 

24 .776 + .»si .74» .»71 .484 .985 - 1* .734 .941 .708 .953 .656 + .972 
27 .810 .382 .789 .988 .737 .985 - 37 .781 .963 75« .972 690 .986 + 
21 .885 + .99« .884 .998 .789 .000 28 .817 .982 .795- .988 .744 .996- 
2* .913 1 897 .840 1 3» 

30 
.870 
81« 

.99« .837 
.900 

.996 
1 

.794 

.848 
l.M« 

1 
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TABLES 

TABLE A-23,    CONFIDENCE LIMITS FOR A PROPORTION (ONE-SIDED) 
For confidence limits for n > 30, see Table A-24. 

If Iho observed proportion is r/n, enter the table with n and r for an upper one-sided limit. 
For a lower one-sided limit, enter the table with n and n — r and subtract the table entry from I. 

f *©% 93% 99% r 90% 93% 99% r 90% 93% 99% 

* - 2 ■ - 3 * - 4 

0 .684 .776 .900 0 .536 .632 .785- 0 .438 .527 .684 
1 .949 .975- .995- 1 .604 .866- .941 1 .680 .751 .859 

2 .965+ .988 .997 2 .857 .902 .958 

| 
3 .974 .987 .997 

• - s • - ♦ ■ - 7 

0 .369 .451 .602 0 .319 .393 .536 0 .280 .348 .482 
1 .584 .657 .778 1 .510 .582 .706 1 .453 .521 .643 
2 .753 .811 .894 2 .667 .729 .827 2 .596 .659 .764 
3 .888 .924 .967 3 .799 .847 .915 + 3            .721 .775- .858 
4 .979 .990 .998 4 .907 .937 .973 4 .830 .871 .929 

S .983 .991 .998 5 
6 

.921 

.985 + 
.947 
.993 

.977 

.999 

■ - • » - 9 . -  10 

0 .250 ,312 .438 0 .226 .283 .401 0 .206 .259 .369 
1 .406 .471 .590 1 .»68 .429 .544 .337 .394 .504 
2 .538 .600 .707 2 .490 .550 .656 .450 .507 .612 
3 .655+ .711 .802 3 .599 .655+ .750 .552 .607 .703 
4 .760 .807 .879 4 .699 .749 .829 .646 .696 .782 
S .858 .889 .939 3 .790 .831 .896- .733 .778 .850 

6 .981 .954 .980 6 .871 .902 .947 .812 .850 .907 
7 .987. .994 .999 7 .939 .959 .983 .884 .913 .952 

I .988 .994 .999 .945 + 
.990 

.963 

.995- 
.984 
999 

• - 11 ■1-12 (1-13 

0 .189 .288 .342 0 .175- .221 .319 0 .162 .206 .298 
1 .310 .364 .470 I .287 .339 .440 .268 .316 .413 
2 .415 + .470 .572 2 .386 .488 .537 .360 .410 .506 
1 .511 .564 .660 .476 + .527 .622 .444 .495- .588 
4 .599 .650 .738 .659 .609 .698 .523 .573 .661 
S .682 .729 .806 .638 .685- .765 + ,598 .645 + .727 

6 .759 .800 .866 .712 .755- .825 + .669 .713 .787 
7 .831 .865- .916 .781 .819 .879 .736 .776 .841 ■ .895 + .921 .957 .846 .877 .924 ,799 .834 .889 
9 .961 .967 .986 .904 .928 .961 .858 .887 .931 

10 .990 .995+ .999 10 .965- .970 .987 10 .912 .934 .964 

11 .991 .996 .999 11 
12 

.958 

.992 
.972 
.996 

.988 

.999 

* -  14 > - IS • - 16 

.152 .198 .280 .142 .181 .264 .134 .171 .250 

.261 .297 .389 .236 .279 .368 .222 .264 .349 

.837 .385 + .478 .317 .363 .453 .300 .344 .430 

.417 .466 .567 .393 .440 .529 .371 .417 .503 

.492 .540 .627 .464 .511 .597 .439 .484 .569 

.563 .610 .692 .532 .577 .660 .504 .548 .630 

Reproduced by permiatlon from SlatUtU* Manual. NAVORD REPORT 33*9. NOTS M8, by E. L. Crow, F. A. Davf», and M. W. Maifield, 
1»66, U.S. Nival Ordnance Teat Station, China Lake, California. 
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TABLES 

TABLE A-23 (Contlnuod). CONFIDENCE LIMITS FOR A PROPORTION (ONE-SIDED) 

r 90% •»% ♦*% r »0% ts% »*% r «% 9S% «% 

■ - 14 ICwritowri) ■ - 15(CaMinu*d> •  -   16 (Con«i»u»d) 

6 .631 .675- .751 6 .596 .640 .718 .565 + .609 .687 
7 .695 + .736 .805 + 7 .658 .700 .771 .625- .667 .739 
B .757 .794 .854 • .718 .756 .821 .682 .721 .788 
9 .815- .847 .898 9 .774 .809 .865 + .737 .773 .834 

10 .869 .896 .936 10 .828 .858 .906 10 .790 .822 .875- 

11 .919 .939 .967 11 .878 .903 .941 .839 .868 .912 
12 .961 .974 .989 12 .924 .943 .969 .886 .910 .945- 
IS .998 .996 .999 11 .964 .976 .990 .929 .947 .971 

14 .993 .997 .999 .966 
.993 

.977 

.997 
.990 
.999 

■ - 17 ■ - 11 ■ - 19 

0 .127 .162 .237 0 .120 .153 .226 0 .114 .146 .216+ 
1 .210 .250 .332 1 .199 .238 .316 1 .190 .226 .302 
2 ■ .284 .826 .410 2 .269 .310 .891 2 .257 .296 .374 
a .352 .396 .480 3 .334 .377 .458 3 .319 .359 .439 
4 .416 .461 .543 4 .396 .439 .620 4 .378 .419 .498 
s .478 .522 .603 S .455 + .498 .577 5 .434 .476 .554 

6 .587 .580 .668 6 .512 .554 .681 6 .489 .530 .606 
7 .594 .686 .709 7 .567 .608 .681 7 .541 .582 .655 + 
I .650 .689 .758 • .620 .659 .729 B .592 .632 .702 
9 .703 .740 .803 9 .671 .709 .774 9 .642 .680 .746 

10 .754 .788 .846- 10 .721 .756 .816 10 .690 .726 .788 

11 .803 .834 .883 11 .769 .801 .855- 11 .737 .770 .827 
12 .849 .876 .918 12 .816- .844 ,890 12 .782 .812 .863 
I* .893 .915 + .948 13 .858 .884 .923 13 .825- .853 .897 
14 .933 .950 .973 14 .899 .920 .951 14 .866 .890 .927 
15 .968 .979 .991 13 .937 .953 .975- IS .905- .925- .954 

16 .994 .997 .999 16 .970 .980 .992 16 .941 .956 .976 
17 .994 .997 .999 17 

IS 
.972 
.994 

.981 

.997 
.992 
.999 

■ — 20 • - 21 »- 22 

0 .109 .139 .206 0 .104 .133 .197 0 .099 .127 .189 
1 .181 .216 .289 1 .173 .207 .277 1 .166 .198 .266 
2 .246- .283 .358 2 .234 .271 .344 2 .224 .259 .330 
3 .304 .344 .421 3 .291 .329 .404 .279 .816 .389 
4 .361 .401 .478 4 .346+ .384 .460 .331 .369 .443 
5 .415- .456 .532 S .397 .437 .512 .381 .420 .493 

« .467 .508 .588 6 .448 .487 .561 .430 .468 .541 
7 .518 .558 .631 7 .497 .536 .608 .477 .516+ .587 ■ .667 .606 .677 • .544 .583 .653 .523 .561 .630 
9 .615 + .653 .720 9 .590 .628 .695 + .568 .605- .672 

10 .662 .698 .761 10 .636 .672 .736 10 .611 .647 .712 

11 .707 .741 .800 11 .679 .714 .774 .654 .689 .750 
12 .751 .783 .837 12 .722 .755 + .811 .696 + .729 .786 
12 .793 .823 .871 13 .764 .794 .845 + .736 .767 .821 
14 .834 .860 .902 14 .804 .832 .878 .775+ .804 .853 
IS .873 .896 .931 IS .842 .868 .908 .813 .840 .884 

16 .910 .929 .956 16 .879 .901 .985- .850 .874 .912 
17 .944 .958 .977 17 .914 .932 .959 .885 + .906 .938 

.961 II .973 .982 .992 IB .946 .960 .978 .918 .985 + 
19 .995- .997 .999 19 .974 .983 .993 .949 .962 .979 

90 .995- .988 1.000 20 .976 .984 .993 
21 .995 + .998 1.000 
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TABLES 

TABLE A-23 (Continued). CONFIDENCE LIMITS FOR A PROPORTION (ONE-SIDED) 

90% 95% 99% r 90% 98% 99% r 90% 95% 99% 

• - as » ■ 24 ■ - as 

0 .095 + .122 .181 0 .091 .117 .176- 0 .088 .113 .168 
i .159 .190 .256 i .153 .183 .246 t .147 .176 .237 
2 .215 + .249 .318 2 .207 .240 .307 2 .199 .231 .296 

.268 .304 .374 3 .258 .292 .361 3 .248 .282 349 

.318 .355- .427 4 .306 .342 .412 4 .295- .330 .398 

.366 .404 .476 S .352 .389 .460 S .340 .375 + .444 

.413 .451 .622 6 .398 .435- .505- 6 .383 .420 .488 

.459 .496 .567 7 .442 .479 .548 7 .426 .462 .531 

.503 .540 .609 • .484 .621 .590 • .467 .504 .571 

.546 .583 .650 9 .526 .563 .630 9 .508 .544 .610 
10 .589 .625- .689 10 .567 .603 .668 10 .548 .583 .648 

.630 .665- .727 11 .608 .642 .705- 11 .687 .621 .684 

.670 .704 .763 12 .647 .681 .740 12 .626- .669 .719 

.710 .742 .797 13 .686+ .718 .774 13 .662 .695- .752 

.748 .778 .829 14 .723 .764 .806 14 .699 .730 .784 

.786 .814 .860 IS .759 .788 .837 IS .735- .764 .815 + 

.822 .848 .889 16 .796+ .822 .867 16 .770 .798 .845 + 

.857 .880 .916 17 .830 .854 .894 17 .804 .830 .873 

.890 .910 .941 1* .863 .885 + .920 11 .837 .861 .899 

.922 .938 .962 19 .896 + .914 .943 19 .869 .890 .923 
20 .951 .963 .980 20 .926+ .941 .964 20 .899 .918 .946 

21 .977 .984 .993 21 .968 .966+ .981 21 .928 .943 .966 
22 995 + .998 1.000 22 .978 .985- .994 22 .955+ .966 .982 

23 .996 .998 1.000 22 
24 

.979 

.996 
.986 
.998 

.994 
1 000 

« - 26 ■ — 27 ■ - 23 

.085- .109 .162 0 .082 .106 + .157 O .079 .101 .152 

.142 .170 .229 1 .137 .164 .222 1 .132 .159 .215- 

.192 .223 .286 .186 + .216+ .277 3 .179 .208 .268 

.239 .272 .337 .231 .263 .326 3 .223 .254 .316 

.284 .318 .885- .276- .308 .373 4 .265 + .298 .361 

.328 .363 .480 .317 .351 .417 5 .306 .339 .404 

.370 .405 + .473 .358 .892 .468 6 .346 .380 .445- 

.411 .447 .614 .897 .482 .498 7 .885- .419 .484 

.451 .487 .554 .436 .471 .537 t .422 .457 .521 

.491 .526 .592 .475- .609 .574 9 .459 .494 .558 
10 .629 .564 .628 .512 .547 .610 10 .496 .530 693 

.667 .602 .664 .549 .583 .645 + 11 .532 .565 + .627 

.604 .638 .698 .586- .618 .679 12 .567 .600 .660 

.641 .673 .731 .620 .663 .711 13 .601 .634 .692 

.676 .708 .763 .655+ .687 .743 14 .635+ .667 .723 

.711 .742 .794 .689 .720 .773 IS .669 .699 .763 

.746 .774 .823 .723 .752 .802 16 .701 .731 .782 

.779 .806 .861 .756 .788 .831 17 .733 .762 .810 

.812 .837 .878 .788 .814 .857 11 .765- .792 .837 

.843 .866 .903 .819 .843 .883 19 .796 .821 .863 
20 .874 .894 .927 20 .849 .871 .907 20 .826 .849 .888 

21 903 .921 .948 .879 .899 .930 21 .855 + .876 .911 
22 .931 .946 .967 .907 .924 .950 22 .888 .902 .932 
23 .957 .968 .983 .934 .948 .968 23 .911 .927 .952 
24 .979 .986 .994 .958 .969 .983 24 .936 .960 .969 
23 .996 .998 1.000 .980 .987 .994 25 .960 .970 .984 

26 .996 .998 1.000 26 
27 

.981 

.996 
.987 
.998 

.995- 
1.000 
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TABLES 

TABLE A-23 (Continued). CONFIDENCE LIMITS FOR A PROPORTION (ONE-SIDED) 

t •0% «% 9f% r »% 91% 99% 

* - 29 a - 30 

0 .076 .098 .147 0 .074 .095 + .142 
.128 .153 .208 1 .124 .149 .202 
.173 .202 .260 2 .168 195+ .252 
.216 .246 .307 1 .209 .239 .298 
.257 .288 .350 4 .249 .280 .340 
.897 .329 .392 5 .287 .319 .381 

.335- .368 .432 t .325- .357 .420 

.872 .406 .470 7 .361 .394 .457 

.409 .448 .507 • .397 .430 .493 

.445+ .479 .542 9 .432 .465 + .527 
10 .481 .514 .577 10 .466 .499 .561 

.515 + .549 .610 11 .500 .533 .594 

.550 .583 .643 12 .533 .566 .626 

.583 .616 .674 13 .566 .598 .657 

.616 .648 .705- 14 .599 .630 .687 

.649 .680 .734 19 .630 .661 .716 

.681 .711 .763 1« .662 .692 .744 

.712 .741 .791 17 .692 .721 .772 

.743 .771 .818 11 .723 .750 .799 

.774 .800 .843 19 .752 .779 .824 
30 .803 .828 .868 20 .782 .807 .849 

21 .832 .855- .892 21 .810 .834 .873 
»2 .860 .881 .914 22 .838 .860 .896 
29 .888 .906 .935- 23 .865 + .885 + .917 
24 .914 .930 .954 24 .891 .909 .937 
as .938 .951 .970 25 .917 .932 .955 + 

2* .961 .971 .985- 26 .941 .953 .972 
27 .982 .988 .995- 27 .963 .972 .985 + 
>• .956 .998 1.000 2$ 

29 
.982 
.996 

.988 

.998 
.995- 

1.000 
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TABLES 

TA3LE A-24.    CONFIDENCE BELTS FOR PROPORTIONS FOR n > 30 

(CONFIDENCE COEFFICIENT .90) 

For tables of confidence limits for n < 30, see Tables A-22 and A-23 

1.0 

0.9 

0.8 

0.7 

0.6 

P   0.5 

0.4 

0.3 

0.2 

0.1 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

p- r/n 

Reproduced, in part, by penn baton from Introduction to Statutieal AnalftU (2d ed.) by W. J. Dlxoo and r\ J. Maatij. Jr., Copyright, 1957, 
UeOraw-HUl Book Company, Inc. 
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TABLE A-24 (Continued).   CONFIDENCE BELTS FOR PROPORTIONS FOR n > 30 

(CONFIDENCE COEFFICIENT .95) 

For tables of confidence limits for* < 30, so* Tables A-22 and A-23 

I.U 

W 
V/ fj o.» 

^ 

Al ti 
/ 

/ 

V 
/ 

/ 

yj 

0  o * f"    V.3 

jA 

o* 

0 .. 1  
0 O.I 0.2 0.3 0.4 0.3 0.6 0.7 0.8 0.9 1.0 

p- r/n 

Raptoduccd, In part, with pw minion tram HU BimmHrOu, Vol. M, (ISM). Iron irtiete mtitM "The Uie o( ConAdcn» or FtducUl Limit« [lliutrmtcd 
la to* Cam of tb* Binomial" by C. J. Cloppor and E. S. PHTM». 
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TABLE A-24 (Continued).    CONFIDENCE BELTS FOR PROPORTIONS FOR ■ > 30 

(CONFIDENCE COEFFICIENT .99) 

For tabla* of confMonco limih for •< 30, MO Tables A-M and A-23 
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V 
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/ J y / 
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/   4 |r 
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/ 
f y\ / 

/ 
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/ 

// 
/ 

'// ^ 
^ 

0 fc 
^ 

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

p= r/n 

R*prottue»d, in port, with p«nntafoo from m BiomttriU, Vol. 2«. (19S4), frvm mrtid. «Utlod 'Tb« UM 
in the Cm of UH BlnomUl" by C. J. Cloppor uxi C. 8. Pw 

of OBBM—Q» or FldneU Limit« niactrmted 
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TABLE A-25.    SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A 
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS NOT IMPORTANT 

Tne use of Table A-25 (or equivalent use of Tables A-27 and A-8) is based on the inverse-sine 
transformation of the binomial to an approximately normal distribution. 

Exact determination of required sample size could be made from tables of the binomial distribu- 
tion, so far as the tables are available. (See Tables of the Cumulative Binomial Probability Distribu- 
tion, Staff, Computation Laboratory, Harvard University, Section IV of the "Introduction" 
entitled "Applications", Harvard University Press, 1955.) 

The entries computed for the tables were rounded to three significant figures, and the rounding 
was always upward. 

These tables also may be used to determine the sample size required for comparing two propor- 
tions, as discussed in Chapter 8. 

a - .05,    1 - ß .50 

Larger 
Propor- 

tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 

.50 

.90 
1.00 

205 
80 
26 
12 

6 
4 
3 
2 
2 
2 
2 
2 
1 
1 
1 

313 
102 
30 
13 
6 
4 
3 
3 
2 
2 
2 
2 
1 
1 
1 

1120 
190 
41 
16 
7 
4 
3 
3 
2 
2 
2 
2 
1 
1 
1 

551 
62 
20 
8 
5 
3 
3 
3 
2 
2 
2 
1 
1 
1 

138 
30 
10 
6 
4 
3 
3 
2 
2 
2 
2 
1 
1 

104 
17 
8 
5 
4 
4 
3 
3 
2 
2 
1 
1 

48 
15 
8 
6 
5 
4 
4 
3 
2 
2 
1 

72 
20 
14 
10 
7 
6 
4 
3 
2 
1 

88 
40 
23 
15 
11 
6 
4 
3 
1 

376 
95 
43 
24 
11 
6 
4 
2 

383 
96 
43 
15 

7 
4 
2 

383 
95 
23 
10 
5 
2 
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TABLE A-25 (Continued).    SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A 
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS NOT IMPORTANT 

a = .05, 1 -ß - .80 

Larger 
Propor- 

tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 -20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 

.80 

.90 
1.00 

419 
162 

53 
24 
11 
7 
5 
4 
4 
4 
3 
3 
2 
2 
1 

640 
208 

61 
26 
12 

7 
5 
5 
4 
4 
3 
3 
2 
2 
1 

2280 
388 
82 
32 
13 
8 
6 
5 
4 
4 
3 
3 
2 
2 
1 

1130 
125 
40 
15 

9 
6 
5 
5 
4 
4 
3 
2 
2 
1 

281 
61 
19 
11 
7 
6 
5 
5 
4 
3 
3 
2 
1 

212 
35 
16 
10 
8 
7 
6 
5 
4 
3 
2 
2 

98 
30 
15 
12 
10 
8 
7 
5 
4 
3 
2 

146 
41 
27 
19 
15 
11 
8 
5 
4 
2 

178 
82 
47 
30 
21 
12 
8 
5 
2 

767 
194 
87 
49 
21 
11 
7 
3 

782 
196 
87 
30 
15 
8 
3 

782 
194 
47 
19 
10 
4 

a - .05, 1 -ß - .90 

Larger 
Propor- 

tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 

.80 

.90 
1.00 

560 
217 
70 
32 
15 
9 
7 
6 
5 
5 
4 
3 
3 
2 
2 

857 
279 

81 
35 
15 
10 
7 
6 
5 
5 
4 
3 
3 
2 
2 

3040 
520 
110 
42 
18 
11 
7 
6 
6 
5 
4 
4 
3 
2 
2 

1510 
168 

54 
20 
12 
8 
7 
6 
5 
5 
4 
3 
2 
2 

376 
82 
26 
14 
9 
8 
7 
6 
5 
4 
3 
3 
2 

284 
47 
21 
13 
11 

9 
8 
7 
5 
4 
3 
2 

131 
40 
20 
16 
13 
10 
9 
6 
5 
4 
2 

196 
54 
36 
26 
20 
15 
10 

7 
5 
3 

239 
109 
63 
41 
28 
16 
10 
6 
3 

1030 
260 
116 
65 
28 
16 

9 
4 

1050 
262 
116 
41 
20 
10 
4 

1050 
260 

63 
26 
13 
5 
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TABU A-25 (Continued).    SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A 
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS NOT IMPORTANT 

a - .05, 1 -ß - .95 

Larger 
Propor- 
tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 

.SO 

.90 
1.00 

693 
268 
87 
39 
18 
11 
8 
7 
6 
6 
6 
4 
3 
3 
2 

1060 
345 
100 
43 
19 
12 
8 
7 
6 
6 
5 
4 
3 
3 
2 

3760 
642 
136 
52 
22 
13 
9 
8 
7 
6 
5 
4 
4 
3 
2 

1870 
207 
67 
25 
15 
10 
9 
7 
7 
6 
5 
4 
3 
2 

465 
101 
82 
17 
12 
10 
8 
7 
6 
5 
4 
3 
2 

351 
58 
26 
16 
13 
11 
9 
8 
6 
5 
4 
2 

162 
49 
25 
19 
16 
13 
11 
8 
6 
4 
3 

242 
67 
45 
32 
24 
19 
12 
8 
6 
3 

295 
135 
77 
50 
35 
20 
12 
8 
4 

1270 
321 
143 
81 
35 
19 
11 
5 

1300 
324 
143 
50 
24 
13 
5 

1300 
321 
77 
32 
16 
6 

a - .05, 1 -fi - .99 

Larger 
Propor- 
tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 

.80 

.90 
1.00 

979 
378 
128 
55 
25 
16 
11 
10 
9 
8 
7 
5 
4 
4 
2 

1500 
487 
141 
60 
27 
17 
12 
10 
9 
8 
7 
6 
5 
4 
2 

5320 
908 
192 
73 
30 
18 
13 
11 
9 
8 
7 
6 
5 
4 
3 

2640 
293 
94 
35 
20 
14 
12 
10 
9 
8 
6 
5 
4 
3 

658 
142 
45 
24 
16 
14 
12 
10 
9 
7 
5 
4 
3 

496 
81 
37 
22 
18 
15 
13 
11 
8 
6 
5 
3 

229 
70 
35 
27 
22 
18 
15 
11 
8 
6 
8 

342 
94 
63 
45 
34 
26 
17 
12 
8 
4 

417 
190 
109 
71 
49 
28 
17 
11 
5 

1800 
453 
202 
114 
49 
26 
15 
6 

1830 
458 
202 
71 
34 
18 
7 

1830 
453 
109 
45 
22 
8 
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TABLE A-26.    SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A 
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS IMPORTANT 

The use of Table A-26 (or the equivalent use of Tables A-27 and A-9) is based on the inverse-sine 
transformation of the binomial to an approximately normal distribution. 

Exact determination of required sample size could be made from tables of the binomial distribu- 
tion, so far as the tables are available. (See Tables of the Cumulative Binomial Distribution, Staff, 
Computation Laboratory, Harvard University, Section IV of the "Introduction" entitled "Appli- 
cations", Harvard University Press, 1955.) 

The entries computed for the tables were rounded to three significant figures, and the rounding 
was always upward. 

These tables may also be used to determine the sample size required for comparing two propor- 
tions, as discussed in Chapter 8. 

a = .05,    1 - ß = .50 

Larger 
Propor- 

tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 
f 

.50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 

.80 

.90 
1.00 

145 
56 
19 

9 
4 
3 
2 
2 
2 
2 

221 
72 
21 

9 
4 
3 
2 
2 
2 
2 
1 
1 
1 
1 
1 

783 
134 
29 
11 

5 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 

389 
44 
14 

6 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 

97 
21 

7 
4 
3 
2 
2 
2 
2 
1 
1 
1 
1 

74 
12 
6 
4 
3 
3 
2 
2 
2 
1 
1 
1 

34 
11 

6 
4 
4 
3 
3 
2 
2 
1 
1 

51 
14 
10 
7 
5 
4 
3 
2 
2 
1 

62 
28 
16 
11 
8 
4 
3 
2 
1 

265 
67 
30 
17 
8 
4 
3 
1 

270 
S8 
30 
11 
5 
3 
1 

270 
67 
16 
7 
4 
2 
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TABLE A-26 (Continued).    SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A 
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS IMPORTANT 

a - JOS, 1 -ß - .30 

Larger 
Propor- 

tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 
.45 
.50 
.55 
.60 
.70 
.80 
.90 

1.00 

330 
128 
42 
19 

9 
6 
4 
4 
3 
3 
3 
2 
2 
2 
1 

504 
164 
48 
21 

9 
6 
4 
4 
3 
3 
3 
2 
2 
2 
1 

1790 
306 
65 
25 
11 
6 
5 
4 
4 
3 
3 
2 
2 
2 
1 

888 
99 
32 
12 
7 
5 
4 
4 
3 
3 
2 
2 
2 
1 

222 
48 
15 

9 
6 
5 
4 
4 
3 
3 
2 
2 
1 

167 
28 
13 
8 
6 
5 
5 
4 
3 
2 
2 
1 

77 
24 
12 
10 

8 
6 
5 
4 
3 
2 
1 

115 
32 
21 
15 
12 
9 
6 
4 
3 
2 

141 
64 
37 
24 
17 
10 
6 
4 
2 

604 
153 

68 
39 
17 
9 
5 
2 

617 
155 
68 
24 
12 

6 
3 

617 
153 

37 
15 
8 
3 

a = .05, 1 - ß - .90 

Laraer 
Propor- 

tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 
«O 

.90 
1.00 

457 
177 
57 
26 
12 

8 
6 
5 
4 
4 
3 
3 
2 
2 
1 

698 
227 
66 
28 
13 

8 
6 
5 
4 
4 
4 
3 
2 
2 
1 

2480 
424 
90 
34 
14 
9 
6 
5 
5 
4 
4 
3 
2 
2 
1 

1230 
137 
44 
17 
10 

7 
6 
5 
4 
4 
3 
3 
2 

1 

307 
67 
21 
12 
3 
7 
6 
5 
4 
3 
3 
2 

2 

232 
38 
18 
11 

9 
7 
6 
5 
4 
3 
3 
2 

107 
33 
17 
13 
10 

9 
7 
5 
4 
3 
2 

— 
160 
44 
30 
21 
16 
13 
8 
6 
4 
2 

195 
89 
51 
33 
23 
13 
8 
5 
3 

837 
212 

95 
53 
23 
13 
7 
3 

854 
214 

95 
33 
16 

9 
4 

854 
212 

51 
21 
10 
4 
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TABLE A-26 (Continued).    SAMPLE SIZE REQUIRED FOR COMPARING A PROPORTION WITH A 
STANDARD PROPORTION WHEN THE SIGN OF THE DIFFERENCE IS IMPORTANT 

a = .05, 1 -ß = .95 

Larger 
Propor- 

tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 

.80 

.90 
1.00 

577 
223 
73 
33 
15 
10 
7 
6 
5 
5 
4 
3 
3 
2 
2 

882 
287 

83 
36 
16 
10 
7 
6 
5 
5 
4 
4 
3 
2 
2 

3140 
535 
113 
43 
18 
11 
8 
7 
6 
5 
5 
4 
3 
2 
2 

1560 
173 

56 
21 
12 

8 
7 
6 
6 
5 
4 
3 
3 
2 

388 
84 
27 
15 
10 
8 
7 
6 
5 
4 
3 
3 
2 

293 
48 
22 
13 
11 

9 
8 
7 
5 
4 
3 
2 

135 
41 
21 
16 
13 
11 

9 
7 
5 
4 
2 

202 
56 
37 
27 
20 
16 
10 
7 
5 
3 

246 
112 
64 
42 
29 
16 
10 

7 
3 

1060 
267 
119 

67 
29 
16 

9 
4 

1080 
270 
119 
42 
20 
u 
4 

1080 
267 

64 
27 
13 

5 

a = .05, 1 -ß - .99 

Larger 
Propor- 

tion 

Smaller Proportion 

.001 .002 .005 .01 .02 .05 .10 .20 .30 .40 .45 .50 

.01 

.02 

.05 

.10 

.20 

.30 

.40 

.45 

.50 

.55 

.60 

.70 

.80 

.90 
1.00 

841 
325 
106 
47 
22 
14 
10 
8 
7 
7 
6 
5 
4 
3 
2 

1290 
418 
121 

52 
23 
14 
10 
9 
8 
7 
6 
5 
4 
3 
2 

4570 
779 
166 
68 
26 
16 
11 
9 
8 
7 
6 
5 
4 
3 
2 

2270 
261 

81 
30 
18 
12 
10 
9 
8 
7 
5 
4 
3 
2 

565 
122 
39 
21 
14 
12 
10 

9 
8 
6 
5 
4 
2 

426 
70 
32 
19 
16 
13 
11 
10 
7 
6 
4 
3 

196 
60 
30 
24 
19 
15 
13 
9 
7 
5 
3 

293 
81 
54 
39 
29 
23 
15 
10 
7 
4 

358 
163 

94 
61 
42 
24 
15 

9 
5 

1540 
389 
174 

98 
42 
23 
13 

6 

1580 
393 
174 
61 
29 
15 
6 

1580 
389 

94 
39 
19 
7 
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TABU A-27.   TABLE OF ARC SINE TRANSFORMATION FOR PROPORTIONS 

8 - 2 ore tin VP 

p 0 P e P 0 P e 

.00 .00 .25 1.05 .50 1.57 .75 2.09 

.01 .20 .26 1.07 .51 1.59 .76 2.12 

.02 .28 .27 1.09 .52 1.61 .77 2.14 

.03 .35 .28 1.12 .53 1.63 .78 2.17 

.04 .40 .29 1.14 .54 1.65 .79 2.19 

.05 .45 .30 1.16 .55 1.67 .80 2.21 

.06 .49 .31 1.18 .56 1.69 .81 2.24 

.07 .54 .32 1.20 .57 1.71 .82 2.27 

.08 .57 .33 1.22 .58 1.73 .83 2.29 

.09 .61 .34 1.25 .59 1.75 .84 2.32 

.10 .64 .35 1.27 .60 1.77 .85 2.35 

.11 .68 .36 1.29 .61 1.79 .86 2.37 

.12 .71 .37 1.31 .62 1.81 .87 2.40 

.13 .74 .38 1.33 .63 1.83 .88 2.43 

.14 .77 .39 1.35 .64 1.85 .89 2.47 

.15 .80 .40 1.37 .65 1.88 .90 2.50 

.16 .82 .41 1.39 .66 1.90 .91 2.53 

.17 .85 .42 1.41 .67 1.92 .92 2.57 

.18 .88 .43 1.43 .68 1.94 .93 2.61 

.19 .90 .44 1.45 .69 1.96 .94 2.65 

.20 .93 .45 1.47 .70 1.98 .95 2.69 

.21 .95 .46 1.49 .71 2.00 .96 2.74 

.22 .98 .47 1.51' .72 2.03 .97 2.79 

.28 1.00 .48 1.53 .73 2.05 .98 2.86 

.24 1.02 .49 1.55 .74 2.07 .99 
1.00 

2.94 
3.14 
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TABLE A-28.    MINIMUM CONTRASTS REQUIRED FOR SIGNIFICANCE IN 
2X2 TABLES WITH EQUAL SAMPLES 

Note that some entries in this table have been omitted in instances where they are easy to 
supply. For example, see nA = nB = 80, 5% Level. There is an entry (16,29) followed by an 
entry (23,36). The difference between the first numbers of these pairs is the same as the difference 
between the second numbers of the pairs. Thus contrast pairs (17,30), (18,31), (19,32), etc., are 
also significant contrasts, but have been omitted to save space. 

In many cases this table can be used to give a good idea of the significance of an observed contrast 
for values of n intermediate to those tabulated. For example, consider two samples of n = 320 
items each: 

Class I Class II Total 

Sample A 
Sample B 

92 
117 

228 
203 

320 
320 

We find the entry (95,119) in the table for n = 300, hence (92,116) is a significant contrast for 
n - 300. For n = 400, we find (100,126), hence (92,118) is a significant contrast for n = 400. We 
conclude that the observed contrast (92,117) is approximately significant at the 5% level. 

If this method is not considered sufficient in a particular case, use the xl method described in 
Chapter 8. The x* method is an approximation which gives good results for cases not covered 
by this table. 

5% Level, Two-Sided (It PA different from PB?) 
2.5% Level, One-Sided (It PA larger than PB?) 

1% Level, Two-Stded (Is PA different from PB?) 
0.5% Level, One-Sided 0* PA larger than PB?) 

Sample 
Size 

»A="B 

Aj, Ai 
Sample 

Size 
■A=«B 

A» A, 

4 0,4 

5 0,4 5 0,5 

6 0,5 6 0,6 

7 0,5           1,6 7 0,6 

8 0,5           1,6 8 0,6 

9 0,5           1,6 9 0,6          1,8 

10 0,5           1,7           2,8 10 0,7          1,8 

11 0,5           1,7          2,8 11 0,7          1,8          2,9 

12 0,5           1,7          2,8          3,9 12 0,7           1,8          2,10 

Adapted irltk parmiarion from TabUm h> U- wilk Binomial SampU» by O. Mataland. U Hetrara. 
Department of afedieal Statistic«, New York Unlrenlty CuBle,» of 

and M. SntetttT*. Copyright. ISM. 
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TABLE A-28 (Continued).    MINIMUM CONTRASTS REQUIRED FOR SIGNIFICANCE IN 
2X2 TABLES WITH EQUAL SAMPLES 

5% level, Two-Sided (1* PA 
2.5% Level, One-Sided (It 

different from PB?) 
PA larger than PB?) 

1% Level, Two-Sided (Is PA 
0.5% Level, One-Sided (It 

different from PB?) 
P\ larger than PB?) 

Sampl« 
Six* A„ A, 

Sample 
Size 

«A^llB 
Ai .A, 

13 0,5          1,7 2,8 3,9 13 0,7 1,9 2,10 

14 0,5          1,7 2,8 3,10 14 0,7 1,9 2,10        3,11 

15 0,5          1,7 2,9 3,10 
4,11 

15 0,7 1,9 2,10        3,11 

16 0,5          1,7 
4,11 

2,9 3,10 16 0,7 1,9 2,10        3,12 

17 0,5          1,7 
4,11        5,12 

2,9 3,10 17 0,7 
4,13 

1,9 2,11        3,12 

IB 0,5          1,7 
4,11        5,12 

2,9 3,10 18 0,7 
4,13 

1,9 2,11        3,12 

19 0,5          1,7 
4,11        5,12 

2,9 3,10 19 0,7 
4,13 

1,9 
5,14 

2,11        3,12 

20 0,5          1,7 
4,11        5,13 

2,9 
6,14 

3,10 20 0,7 
4,13 

1,9 
5,15 

2,11        3,12 

30 0,6          1,8 
4,12        5,13 
8,17        9,18 

2,9 
6,15 

10,19 

3,11 
7,16 

30 0,8 
4,15 

1,10 
9,20 

2,12        3,13 

40 0,6          1,8 
4,12        5,14 
8,18        9,19 

2,9 
6,15 

10,20 

3,11 
7,16 

15,25 

40 0,8 
4,15 

13,26 

1,10 
5,17 

2,12        3,14 
8,20        9,22 

50 0,6          1,8 
4,13        5,14 
8,18        9,19 

19,80 

2,10 
6,15 

10,20 

3,11 
7,17 

11,22 

50 0,8 
4,15 
9,22 

1,10 
5,17 

10,24 

2,12        3,14 
6,18        7,20 

18,32 

60 0,6          1,8 
4,13        5.14 
8,18        9,20 

12,23       18,24 

2,10 
6,16 

10,21 
14,26 

3,11 
7,17 

11,22 
24,36 

60 0,8 
4,16 
9,23 

20,36 

1,10 
5,17 

11,25 
22,38 

2,12        3,14 
6,19        8,21 

12,27       19,34 
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TABLES 

TABU A-28 (Continued).    MINIMUM CONTRASTS REQUIRED FOR SIGNIFICANCE IN 
2X2 TABLES WITH EQUAL SAMPLES 

5% Level, Two-Sided (1* PA different from PB?) 1% Level, Two-Sided (Is PA different from PB?) 
2.5% Level, One-Sided (Is PA larger than PB?) 0.5% Level, One-Sided (Is PA larger han PB?) 

Sample Sample 
Size A„ A, Size A„ A, 

»A=»»B »A = "B 

70 0,6 1,8 2,10 3,11 70 0,8 1,10 2,12 3,14 
4,13 5,14 6,16 7,17 4,16 5,17 6,19 7,20 
8,18 9,20 10,21 11,22 8,22 10,24 11,26 14,29 

12,23 13,25 18,30 19,32 15,31 21,37 22,39 26,43 
20,33 28,41 

80 0,6 1,8 2,10 3,11 80 0,8 1,10 2,12 3,14 
4,13 5,14 6,16 7,17 4,16 5,18 6,19 7,21 
8,19 9,20 10,21 11,22 9,23 10,25 12,27 13,29 

12,24 13,25 14,26 15,27 16,32 17,34 24,41 25,43 
16,29 23,36 24,38 33,47 31,49 

90 0,6 1,8 2,10 3,11 90 0,8 1,10 2,12 3,14 
4,13 5,14 6,16 7,17 4,16 5,18 6,19 7,21 
8,19 9,20 10,21 11,23 8,22 9,24 11,26 12,28 

12,24 13,25 14,26 15,28 15,31 16,33 19,36 20,38 
20,33 21,35 31,45 32,47 28,46 29,48 35,54 
37,52 

100 0,6 1.8 2,10 3,11 100 0,8 1,10 2,13 3,14 
4,13 5,15 6,16 7,17 4,16 5,18 6,19 7,21 
8,19 9,20 10,21 11,23 8,22 9,24 10,25 11,27 

12,24 13,25 14,27 18,31 14,30 15,32 18,35 19,37 
19,33 25,39 26,41 42,57 23,41 

40,60 
24,43 33,52 34,54 

150 0,6 1,8 2,10 3,12 150 0,8 1,11 2,13 3,15 
4,13 5,15 6,16 7,18 4,16 5,18 6,20 7,21 
8,19 9,20 10,22 11,23 8,23 9,24 10,26 11,27 

12,24 13,26 14,27 15,28 12,29 14,31 15,33 17,35 
16,30 19,33 20,35 25,40 18,37 21,40 22,42 26,46 
26,42 32,48 33,50 41,58 27,48 31,52 32,54 39,61 
42,60 66,84 40,63 51,74 52,76 63,87 

200 0,6 1,8 2,10 3,12 200 0,8 1,11 2,13 3,15 
4,13 5,15 6,16 7,18 4,16 5,18 6,20 7,21 
8,19 9,21 10,22 11,23 8,23 9,24 10,26 11,27 

12,25 13,26 14,27 15,29 12,29 13,30 14,32 16,34 
18,32 19,34 22,37 23,39 17,36 19,38 20,40 23,43 
27,43 28,45 33,50 34,52 24,45 26,47 27,49 31,53 
41,59 42,61 51,70 52,72 32,55 36,59 37,61 43,67 
65,85 66,87 89,110 44,69 

64,91 
51,76 
86,113 

52,78 63,89 
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TABLES 

TABLE A-2C t (Continued).   MINIMUM CONTRASTS REQUIRED FOR SIGNIFICANCE IN 
2X2 TABLES WITH EQUAL SAMPLES 

5% Level, Two-Sided (Is PA different from PB?) 1% Uvel, Two-Sided (l> PA different from PB?) 
2.5% Level, One-Sided (Ik PA tarier Hwm PB?) 0.5% Level, One-Sided (Is PA larger than PB?) 

Sample Sample 
Six* Ai, A, Siie A|, A» 

■A""B «*"»B 

300 0,6 1,8 2,10 3,12 300 0,8 1,11        2,13 3,15 
4,13 5,15 6,16 7,18 4,17 5,18        6,20 7,22 
8,19 9,21 10,22 11,24 8,23 9,25      10,26 11,28 

12,25 13,26 14,28 15,29 12,29 13,31      15,33 16,35 
16,30 17,31 18,83 19,34 17,36 18,38      20,40 21,42 
20,35 21,37 24,40 25,42 23,44 24,46      27,49 28,51 
29,46 30,48 35,53 36,55 31,54 32,56      35,59 36,61 
41,60 42,62 48,68 49,70 40,65 41,67      45,71 46,73 
56,77 57,79 66,88 67,90 51,78 52,80      58,86 59,88 
78,101 79,103 95,119 96,121 66,95 67,97       76,106 77,108 

137,162 88,119 
133,166 

89,121   107,139 108,141 

400 0,6 1,8 2,10 3,12 400 0,8 1,11        2,13 3,15 
4,13 5,15 6,17 7,18 4,17 5,18        6,20 7,22 
8,19 9,21 10,22 11,24 8,23 9,25      10,26 11,28 

12,25 13,26 14,28 15,29 12,29 13,31       14,32 15,34 
16,30 17,32 20,35 21,37 17,36 18,38      19,39 20,41 
24,40 25,42 28,45 29,47 22,43 23,45      26,48 27,50 
33,51 34,58 38,57 39,59 29,52 30,54      33,57 34,59 
44,64 45,66 61,72 52,74 37,62 38,64      41,67 42,69 
58,80 59,82 67,90 68,92 46,73 47,75      52,80 53,82 
76,100 77,102 87,112 88,114 57,86 58,88      64,94 65,96 

100,126 101,128 117,144 118,146 71,102 72,104    79,111 80,113 
141,169 142,171 185,214 88,121 89,123    98,182 99,134 

111,146 112,148   127,163 128,165 
152,189 153,191   181,219 

500 0,6 1,8 2,10 8,12 500 0,8 1,11        2,13 3,15 
4,13 5,15 6,17 7,18 4,17 5,18        6,20 7,22 
8,19 9,21 10,22 11,24 8,24 9,25      10,27 11,28 

12,25 18,26 14,28 15,29 12,30 14,32      15,34 16,35 
16,30 17,82 18,33 19,34 17,37 19,89      20,41 22,43 
20,36 28,39 24,41 27,44 23,45 25,47      26,49 28,51 
28,46 32,50 38,62 37,56 29,53 32,56      33,58 35,60 
38,58 42,62 43,64 48,69 36,62 40,66      41,68 44,71 
49,71 56,77 56,79 62,85 45,73 49,77      50,79 54,83 
63,87 70,94 71,96 79,104 55,85 59,89      60,91 65,96 
80,106 89,115 90,117 100,127 66,98 72,104     73,106 79,112 

101,129 113,141 114,143 128,157 80,114 86,120    87,122 95,130 
129,159 147,177 148,179 172,203 96,132 104,140   105,142 115,152 
173,205 234,266 116,154 127,166   128,167 141,180 

142,182 169,199   160,201 184,225 
185,227 229,271 
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TABLES 

TABLE A-29.    TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH UNEQUAL SAMPLES 

Table A-29 shows (1) in bold type for given au »u and n», the value of o, which is just significant 
at the probability level quoted in parentheses for a two-sided test and without parentheses for a 
one-sided test, (2) in small type, for given n,, n» and o, + a* the exact probability (if there is 
independence) that a, is equal to or less than the integer shown in bold type. 

tlgaltcanca Uvtl Slaaiflconca Laval 

0.03 0.02S 3.01 0.009 O.OS 0.O25 0.01 O.O05 

«i (0.10) (0.0S) (0.02) (0.01) •i (0.10) (0.05) (0.02) (0.01) 

fli-3    »j-3 3 0 .010 — — — iti-8   m-8 8 
7 
6 

4 .018 
2.010 
1 .030 

3 .011 
2 .030 
1 .030 

2 .003 
1 .00« + 
0 .00! 

2 .001 
0 .001 
O .001 ni-4   m—4 4 0 .014 0 .014 ^-   

5 0 .011 O .011 — — 
3 4 O.03» — — — 

7 

4 

8 

0 .031 

3 .031 2.007 2 .007 1 .001 nt-6   iti-5 5 t .02« t .014 0.004 O.004 
4 O .034 0 .014 — — 7 

6 
2 .011 - 
1 .011 

1 .009 
0.001 

1 .00» 
0.008 

O .001 

4 5 
4 

1 .048 
O.040 

0 .008 0.001 — 5 0.011 0.011 — — 

6 8 2 .011 - 2 .011 - 1 .001 1 .003 
3 6 O.O'l O.018 — — 7 

6 
1 .011 
0.00» 

1 .011 
0.001 

0 .003 
0 .00« 

0 .003 

2 5 O.04S — — — 

5 

6 

8 

0.031 

2 .011 - 1 .007 1 .007 0 .001 »i-6  m-6 6 2 .030 1 .001 1 .001 0.001 
6 1 .040 0.001 0.001 — 7 1 .011 0.001- 0 .001 - O,00» - 
4 O .010 — —*   8 

6 
0.111 
0.144 

0.011 —   
5 6 1 .011 + 1 .011 + 0 .001 O .001 

5 0,011 0.011 — — 4 8 1 .011 1 .011 0 .003 0 .003 
4 0 .041 + — — — 7 

6 
0 .010 + 
O.010 

o .oio + — — 

4 6 1 .011 0.001- O.001- 0.001- 
5 0.014 O.034 — — 3 8 

7 
0 .00« 
O.034 

O.004 
0 .034 

0 .00« — 

8 6 P.Oil 0 .Ml — — 

2 

6 

6 

0.041 

o .o:t 

2 8 O.031 O.022 — — 

ni-9   n«=9 9 S .041 4 .011 - 3 .001 - 3 .008 - 
8 
7 

2 .011 - 
2 .031 

3 .031 - 
1 .001 

2.001 
1 .008 

1 .001 
o .ooi ni-7   n.i-7 7 S .011 - 2 .010 + 1 .001 i .ooi 

6 1  .01* - 1 .01* - 0.001 0 .001 6 1 .031 - 1 .011 - O .001- O.001 - 
5 0.010 + o .oio + — — 5 0 .011 - O.Oli - — — 
4 0.011 - — — — 4 0.041 — — — 

6 7 2 .011 2.011 1 .oo»- 1 .001- 8 9 4.031 3 .001 3 .00« 2 .001 
6 1 .031 + 0.004 0.004 O .00« 8 S.041 2.011 I .00! 1 .00! 
5 0 .01« 0.111 — — 7 2.044 1 .111 O .003 0 .001 
4 0 .04» ""■ — — 6 

5 
1 .011 
0.130 

0.007 
0 .030 

0 .007 z 
5 7 2 .041 + 1 .01« + 0 .001 o .ooi 

6 t .041 + 0 .00* 0.001 — 7 9 2.011 3.011 2 .001 - 2 .00» - 
5 O.01T —■ ■~ —■ 8 

7 
2.034 
1 .030 

2.014 
1 .010 

1 .000 
0.001 

0 .001 
0 .003 

4 7 1 .014 1 .014 0.001 O.001 6 0 .010 + O .010 + — — 
6 0 .011 f o .on + — — 5 O.031 — — — 
5 0 .0*1 + — — — 

6 9 2.044 2.011 1 .003 1 .003 
3 7 0.001 0.0M 0.00* — 8 2.047 1 .011 O .001 0 .001 

6 0.0» ^~ —~ ^— 7 
6 

1 .011 - 
O.017 

0 .001 
0 .017 

0 .001 — 
2 7 0 .011 

" 
— 

~ 
5 O .041 — — — 

Adapt«! from * ubi* of UM lime farm with probabiliUai to 4 decimal» prapannl in Uw Statistical Kncimarinf laboratory. National Bureau of 
Standard», by Ann» M.GJinakiuid John Van Dyka from Tabimaf 0* Hiptryomttric Prn&o»U<<« DMrtMm by GaraldJ. Uaoerman and Donald B. 
Owan, Technical Report No. 60 (Contract Nonr-K«Sl) (NR «42 002». Applied Matberaatfca and Statlatle« Laboratorta», Stanford University. 

Stanford. California. 
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TABLES 

TABLE A-29 (ConHmiod). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

" 
SlgaMcanc» lavol SigiitfkoJM* l*v«l 

0.03 0.033 0.01 0.009 0.04 0.033 0.01 0.003 
Ot (0.10) (0.031 (0.03) (0.01) si (0.10) (0.03) (0.03) (0.01) 

n,-9 »ii-5 9 J .017 t .001- 1 .00»- 1 .00»- ni-10   n,-4 10 1 .011 1 .011 O.001 O.OOI 
a 1 .011 1 .01* 0.008 0 .003 9 1 .041 0 .008- 0.00*- 0.00«- 
7 0.010 + 0 .010 + — 8 0 .01« - 0.018 - — _- 
s 0.03B — — — 7 0 .03« - — — — 

4 9 1 .014 1 .014 0.001 O.OOI 3 10 1 .038 O.OO* 0 .003 O.003 
8 0.007 0.007 O.007 — 9 0.014 O.OU — — 
7 0.C11 O.011 — — 8 0 .03« - — — — 
6 0.04» —. — — 

2 10 0.011 + o .01« +  , , 
3 9 

8 
7 

1 .041 + 
0.018 
0 .04» + 

O.00B- 
0   018 

0.008- o.oo« - 9 0 .045 + 
" 

»,-ii  m-n 11 7 .04« + A.018 3 .00« 4 .002 
2 9 0 .018 O.018 — — 10 

9 
8 

9 .031 
4.040 
3.043 

4.012 
3 .018 - 
3 .01» - 

3 .004 
2 .004 
1 .004 

3 .004 
2.004 
1 .004 n,-10 74-10 10 6.043 3 .018 4.00» + 3 .003 

9 4 .0« 3 .010 - 3 .010 - a .003 7 a .040 1 .012 0 .002 0.001 
8 3 .038 - a.Oil 1 .003 1 .003 6 1 .031 0 .00» 0 .00« — 
7 2 .038 - 1 .010 - 1 .010 - O.003 5 0.018 0.018 — — 
« 1 .02« 0.008 + 0,00« + —■ 4 0.04« + — — — 
5 0 .01« o.oie — — 
4 0.043 "— — — 10 11 

10 
6 .03« + 
4.021 

3 .012 
4.021 

4.004 
3 .007 

4 .004 
2 .002 

9 10 3 .033 4.011 3 .003 3 .003 9 3.034 3 .024 2.007 t .002 
9 4 .080 - 3.017 a .oo» - 2.004- 8 3 .013 2.023 1 .00« 0.001 
8 2.01» a. oi» 1 .004 1 .004 7 1 .017 1 .017 0 .003 0 .003 
7 1 .01» - 1 .01» - 0.001 0 .003 6 1 .043 0.00» 0 .00« — 
6 1 .040 0.008 0.008 — 5 O.023 0 .033 — — 
5 O.03J 0.011 — — 

9 11 5 .an 4.008 4 .008 3 .002 
8 10 4.011 4.011 3.007 a .002 10 4 MS 3.012 a .oos 2 .003 

9 3.012 a. oos a .oo» 1 .003 9 3 .040 a.012 1 .003 1 .003 
8 a.on 1 .008 1 .008 0 .001 8 a .oi« - t .000 t .00» 0.001 
7 1 .011 1 .011 0.004 0 .004 7 1 .02« - 1 .01» - 0 .004 O.004 
6 O.oii 0.011 — — 6 0 .011 0.011 —1 — 
5 0.038 — — — 6 0 .030 — — — 

7 10 3 .01« - 3 .01» - a. ooi a .oos 8 11 4.018 4 .018 3 .00«- 3 .008 - 
9 3.018 a.oi8 1 .004 1 .004 10 3 .014 3.014 2 .00« 1 .001 
8 1 .011 1 .013 O.M1 0.003 9 3 .011 a.on 1 .008- 1 ,008 - 
7 1 .01« 0.00« 0 .00« — 8 1 .01« - 1 .01»- 0 .001 0.00* 
6 0.017 0.017 — — 7 1 .017 0.007 0.007 — 
6 O.041 ~~ — — 6 

5 
O.017 
0.040 

0.017 — — 

6 10 3.018 a.oos 3.003 1 .001 
9 a .«I» 1 .008 1 .008 0 .001 7 11 4.043 3.011 a .ooi 2.003 
8 1 .014 1 .014 0.003 0.003 10 3 .047 a.013 1 .001 1 .00* 
7 O.0I0 + 0 .«1« + — — 9 a .»j» 1 .00» 1 .00« 0 .001 
6 O.01S ~~~ *— — 8 

7 
1 .01« - 
0 .010 + 

1 .01» - 
0.010 + 

0 .004 0 .004 

6 10 
9 

a.tit 
1 .017 

a.on 
1 .017 

1 .004 
o.ooi 

t .004 
0.003 

6 0 .01» - 0 .01« - — — 

8 1 .047 0.007 0.007 — 6 11 3 .01» a. oo« a.008 1 .001 
7 O .018       O .«It — — 10 a .028 1 .00« + 1 .00« + O.OOI 
8 O .041          — 

! •1 1 .018 1 .018 0.002 0.001 
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TABLES 

TABLE A-29 (Continued).    TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

SlgaMc«Bc* lav«! SigaMlcaM« L*v*4 

0.03 0.025 0.01 0.005 0.03 0.025 0.01 0.005 
ai (0.10) (O.OS) (0.02) (0.01) »i (0.10) (0.05) (0.02) (0.01) 

«i-9 n,-5 9 » .017 1 .00*- 1 .001- 1 .006- *i-io m-4 10 1 .011 1 .011 o .ooi 0.001 
8 1 .011 1 .011 0.041 0 .00« 9 1 .041 o.ow- 0.006- 0.00*- 
7 0 .010 + O .010 + — — 8 0 .018 - 0 .016 - — — 
6 0 .011 — — — 7 O.OS» - — — — 

4 9 1 .014 1 .014 O.001 0.001 3 10 1 .038 0 .003 0 .003 0 .003 
8 0.007 O.007 0 .007 — 9 0.014 0.014 — — 
7 O.Cll 0.011 — — 8 0 .038 - — — — 
6 0 .04»   — — 

2 10 0.018 + 0 .01» +   _ 
3 9 

8 
7 

1 .041 + 
0 .018 
0.04» + 

O .006 - 
0.018 

0 .005- O.005 - 9 0 .041 + 

n,-ll   m-U 11 7 .045 + 6 .018 5 .008 4 .002 
2 9 O.018 O .018 — — 10 

9 
5.033 
4 .040 

4.013 
3 .011 - 

3 .004 
2 .004 

3.004 
2.004 

«,-10 n,-10 10 * .043 5 .018 4.006 + 3 .003 8 3 .043 2 .01» - 1 .004 1 .004 
9 4 .01« 3.010 - 3 .010 - 2 .003 7 2 .040 1 .01! 0 .002 0 .003 
8 3 .038 - 2 .011 1 .003 1 .003 6 1 .033 0 .008 0 .006 — 
7 2 .035 - 1 .010 - 1 .010 - 0 .002 5 0 .018 0 .018 — — 
6 1 .029 O .004 + 0 .008 + — 4 0 .04» + — — — 
5 0 .01« 0.01« — — 
4 0 .043 — — — 10 11 

10 
6 .036 + 
4.021 

3 .012 
4 .031 

4 .004 
3 .007 

4 .004 
2 .002 

9 10 3 .033 4 .011 3 .003 3 .003 9 1 .034 3 .024 2 .007 1 .002 
9 4 .060 - 3 .017 2 .00» - 2 .003 - 8 2 .023 2 .022 1 .00« O.001 
8 2 .01» 2 .01» 1 .004 1 .004 7 1 .017 1 .017 O.003 O.003 
7 1 .015 - 1 .01» - 0 .001 0 .002 ft 1 .043 0 .00» O.D09 — 
6 1 .040 0 .008 0 .008 — 5 O.023 0 .023 — — 
5 0 .033 0 .013 — — 

9 11 5 .020 4.008 4 .008 3 .003 
8 10 4 .033 4 .013 3 .007 2 .002 10 4 .038 3 .012 2 .003 2 .003 

9 3 .032 2 .000 2 .00» 1 .003 9 3.040 2 .013 1 .003 1 .003 
8 2 .031 1 .008 1 .008 0 .001 8 2 .038 - 1 .00« 1 .00« 0 .001 
7 1 .033 1 .011 0 .004 0 .004 7 1 .026 - 1 .026 - 0 .004 O.004 
6 O.011 0 .011 — — 6 O.012 0.011 — — 
6 0 .03» — — — 6 0 .030 — — — 

7 10 * .01» - 3 .018 - 3.003 2 .003 8 11 4 .011 4 .018 3 .004- 3 .006 - 
9 2 .011 2.018 1 .004 1 .004 10 3 .034 3 .024 2.006 1 .001 
8 1 .013 1 .«II 0.00! 0.002 9 2.021 3.012 ) .00»- 1 .00»- 
7 1 .030 O.00S 0.00« — 8 1 .016 - 1 .013 - O.002 0  003 
6 O.017 0.017 —, — 7 1 .037 0.007 0 .007 — 
5 O.04I m~" ™— — 6 

5 
0.017 
0 .040 

0.017 — — 
6 10 2 .030 2 .008 2 .008 1 .001 

9 2.011 1 .008 1 .008 o.ooi 7 11 4 .043 3 .011 2.001 2 .001 
8 1 .034 1 .014 0 .003 0 .003 to 3 .047 2 .013 1 .003 1 .00! 
7 0 .010 + O .010 + — — 9 2 .03» 1 .00» 1 .009 0.001 
6 0 .031 "" 8 

7 
1 .033 - 
0 .010 + 

1 .03« - 
0.010 + 

0 .004 0 .004 

6 10 
9 

2 .031 
1 .017 

2 .013 
1 .017 

1 .004 
0 .003 

1 .004 
0 .003 

6 O.OK - 0 .021 - — — 
8 1 .047 O.007 0.007 — 6 11 3.01« 2 .00« 2.006 1 .001 
7 0 .01» 0.010 — 10 2 .038 1 .006 + 1 .005 + 0.001 1 6 O.041 -    1 9 1 .018 1 .01«        0 .002 0 .003 
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AMCP  706-114 

TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

Significant« lav«! Significance- Lcvc-I 

0.03 0.035 0.01 0.003 O.OS 0.033 0.01 0.005 
Ol (0.10) (0.05) (0.03) (0.01) «i (0.10) (0.03) (0.03) (0.01) 

*-11 n,-6 8 1 .042 O.007 0.007 _ »i-12   »,-9 7 1 .037 0.007 0 .007 —M 

7 0 .017 0.017 — — 6 0 .017 O.017 —   
6 0.0ST — — — 5 0.03ft — —   

5 11 3.018 3 .018 1 .003 1 .003 8 12 3 .041 4 .014 3 .004 3 .004 
10 1 .013 1 .013 0.001 0.001 11 3 .018 3 .018 2 .004 2 .004 
9 1 .038 0.006- 0 .008 - 0.005- 10 3 .015 + 3 .015 + 1 .003 1 .003 
8 O.013 O.013 — — 9 3.040 1 .010 - 1 .010 - 0 .001 
7 0.02« — — —— 8 

7 
1 .025 - 
0 .010 + 

1 .025 - 
0.010 + 

0 .004 0 .004 

4 11 
10 

1 .00« 
1 .033 

l oo» 
0.004 

1 .00« 
0.004 

0.001 
0 .004 

6 0.024 O.024  ' — 

9 0.011 0.011 — — 7 12 4.038 3 .00» 3 .009 3 .002 
8 0.028 — — — 11 

10 
3.038 
3.02« 

3 .010 - 
1 .008 

3 .010 — 
1 .008 

1 .002 
0 .001 

3 11 1 .038 O.003 0.003 0 .003 9 1 .017 1 .017 0 .003 0 .003 
10 0 .011 O.011 — — 8 1 .040 0 .007 0.007 — 
9 0 .027 —* — — 7 

6 
0 .018 
O.024 

O.018 — — 

2 11 0.013 0.013 — — 
10 0.038 — — — 6 12 

11 
3 .025 - 
3 .023 

3 .025 - 
3 .022 

3 .006 - 
1 .004 

2 .006 - 
1 .004 

n,-12 »,-12 12 B .047 7 ,01ft 6 .007 5 .002 10 1 .013 1 ,013 O.OOl 0 .003 
11 * .034 5 .014 4 .006- 4 .008- 9 1 .032 0.008 - 0 .006 - 0 .006 - 
10 5 .048 - 4 .018 3 .008 3.003 8 0.011 0 .011 — — 
9 4 .080 - 3 .030 3.008 1 .001 7 0 .025 - 0 .028 - — — 
8 3 .080 - 3 .013 1 .005- 1 .005 - 6 0 .050 - — — — 
7 3 .048 - 1 .014 0.003 0 .002 
6 1 .084 0 .007 O .007 — 5 12 3 .015 - 3 .018 - 1 .002 T .002 
5 O.01» 0 .01« — — 11 1 .010- 1 .010 - 1 .010 - 0 .001 
4 O.047 — ^— — 10 

9 
1 .028 
O.008 

0 .003 
0.00» 

0 .003 
0 .009 

0 .003 

11 12 7 .037 4.014 5 .005 - 3 .005 - 8 0 .020 O.020 — — 
11 S ,024 5 .024 4 .008 3 .002 7 0.041 — — — 
10 4 .02« 3 .010 + 3 .003 3.003 
9 3 .030 3.00« 3.00« I .002 i 12 3 .080 1 ,007 1 .007 0 .001 
8 3 .028 1 .007 1 .007 0 .001 11 1 .027 0.003 O.003 0 .003 
7 1 .01« 1 .01« O .003 0 .003 10 O.008 0 .008 O.O08 — 
6 1 .048 - 0 .009 O .00« — 9 0.01» 0 .018 — — 
5 0.024 O.024 — — 3 0.038 — — — 

10 12 6 .02« 3 .010 - 3 .010 — 4 .003 3 15 1 .02» 0 .002 0 .002 0 .002 
11 3 .043 4 .018 + 3 .003 - 3 .006- 11 0 .00» 0.00« 0.00« — 
10 4 .048 3 .017 3.008- 3.005 - 10 0.012 0 .022 — — 

9 3 .048 3 .015 - 1 .004 1 .004 9 0.044 — — — 
8 3 .038 1 .010 + 0.002 0.002 
7 1 .028 0.008- 0.008- 0 .005 - 2 12 0  Oil 0 .011 — —" 
6 O.012 0.012 — — 11 0.033 — — 
5 0 .030 ■— ^— ^— 

»i-13   «»-13 13 •.048 • .020 7 .007 6 .003 
9 12 5 .021 5 .021 4 .008 3 .002 12 7 .037 6 .018 + 5 .008 4 .002 

11 4 .02« 3 .00« 3.00« 3.002 11 * .048 5 .021 4 .008 3 .002 
10 3 .02« 3 .008 3.008 1 .002 10 4.024 4 .024 3 .008 2 .002 
9 3 .024 3.024 1 .008 O.OOl 9 3 .024 3.024 2 .008 1 .002 
8 1 .018 1 .018 O .002 0 .00» 8 3 .021 3.021 1 .006 0 .001 

T-©1 
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TABLES 

AMCP  706-114 

TABLE A-29 (Centlnuod). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

HgnHcont» Laval Significant« Laval 

0.05 0.039 0.01 0.003 0.03 0.025 0.01 0.003 
«i (0.10) (0.03) (0.03) (0.01) o» (0.10) (0.05) (0.02) (0.01) 

Hi-14    n,-13 7 1 .011 1 .021 0 .004 O.004 iii-14   n»-7 14 4 .03« 3 .00« 3 .00« 2 .001 
6 1 .043 O.0I0 + — — 13 3 .025 2 .00« 2 .008 1 .001 
6 0 .033 - 0.025 - — ■— 12 

11 
3 .017 
3 .041 

2 .017 
1 .00« 

1 .003 
\ .009 

1 .003 
0.001 

12 14 • .033 7.012 6 .004 6 .004 10 1 .021 1 .021 0 .003 0 .003 
18 6.011 6 .021 3 .007 4 .001 9 1 .043 0 .007 0 .007 — 
12 3 .013 + 4 .00« 4.00» 3 .003 8 0 .015 - 0.016 - — — 
11 4.033 3 .00« 3 .00» 2 .002 7 0 .030 — — — 
10 3 .034 3 .024 3 .007 1 .002 

9 2 .01« 2.01» 1 .005 - 1 .003- 6 14 3 .018 3 ,018 2 .003 2 .003 
8 3 .043 1 .012 0 .002 0 .002 13 2 .014 2  014 1 .002 1 .002 
7 1 .013 0 .003 + 0 .005 + — 12 2 .037 1   007 1 .007 0 .001 
6 0.013 0.013 — — 11 1 .018 1 .018 0.002 0 .003 
5 0.030 — — — 10 

9 
1 .038 
O.012 

0.005 + 
0 .012 

0 .005 + — 

11 14 1 .013 e.00« A .009 5 .003 8 0 .034 0 .024 — — 
13 6.03» S .014 4 .004 4 .004 7 0 .044 — — — 
12 5 .043 4 .01« 3 .005 - 3 .006 - 
11 4 .041 3 .015 - 2 .004 2 .004 5 14 2 .010 + 3 .010 + 1 .001 1 .001 
10 3 .013 3 .011 1 .003 1 .003 13 2.037 1 .008 1 .008 0   001 
9 3.037 1 .007 1 .007 0.001 12 1 .017 1 .017 0 .003 0 .002 
8 1 .017 1 .017 0 .003 0 .003 11 1 .038 0.005 - 0 .006 - 0 .006 - 
7 1 .038 0.007 0.007 — 10 o .on 0.011 — — 
6 0 .017 O.0I7 — — 9 O.022 0.022 — — 
5 9.038 — — — 8 0 .040 — — — 

10 14 * 030 «.020 3 .005 4 .002 4 14 2 .03« 1  .005 - 1 .005 - 1 .006 - 
13 5 .013 4 .00» 4 .00» 3 .002 13 1 .01» 1 .01» 0 .002 0 .002 
12 4.018 3.00» 3.00» 2 .002 12 1 .044 0.005- 0 .006 - 0 .005 - 
11 3 .014 3 .024 3 .007 1 .001 11 0 .011 0.011 — — 
10 3 .013 3 .013 1 .004 1 .004 10 0 .023 0.023 — — 

9 3.040 1 .011 0.002 0 .001 9 0.041 — — — 
8 1 .014 1 .024 0.004 0 .004 
7 0.010 - 0.010 - 0 .010 - — 3 14 1 .022 1 .022 0 .001 0 .001 
0 0 .011 0.022 — — 13 0.008 0 .008 0 .006 — 
6 0 .047 — — — 12 

11 
0 .015 - 
0 .02« 

0 .016 - — — 

9 14 * .047 3 .014 4 .004 4 .004 
13 4 .013 4 .018 3 .008 - 3.005- 2 14 0 .008 0 .008 0 .008 — 
12 3 .017 3 .017 3 .004 2 .004 13 0.015 0 .026 — — 
11 3 .043 3 .012 1 .002 1 .002 12 0.050 — — — 
10 

9 
3 .01* 
1 .017 

1 .007 
1 .017 

1 .007 
0.002 

O.OOI 
o ooi itt-15   Rt-16 15 11 .050- 10.021 9 .008 t .003 

8 1 .033 O.OO« 0.003 — 14 * .040 • .018 7 .007 6 .003 
7 0.014 0.014 — — 13 7 .015 + «.010 + 5 .004 3 .004 
6 0.030 ~~~ ^ 12 

11 
« .010 
S .031 

S .013 
4 .013 

4 .006 - 
3 .005- 

4 .006 - 
3 .006 - 

8 14 4.03« 4.010 - 4 .010 - 3 .002 10 4.033 3 .013 2 .004 2 .004 
13 4 .03« 3 .011 3 .002 2 .002 9 3 .030 2 .010 + 1 .003 1 .003 
12 3 .033 3 .008 3.008 1 .001 8 3 .025 + 1 .007 1 .007 0.001 
11 3 .021 3.022 1 .005- 1 .003- 7 1 .018 1 .018 0 .003 0 .001 
10 3 .048 1 .012 O.002 0.002 6 1 .040 0 .008 0 .008 — 

9 1 .023 0 .004 0.004 0 .004 5 0.021 0 .031 — — 
8 0.00» o.oo* O.OO» — 4 0 .030 - _   '   
7 0.020 0.020 — — 
6 O.040 

" 
■—' 

" 
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AMCP  706-114 
TABLES 

TABLE A-29 (Continued).   TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

«i 

Slg 

0.05 
(O.10> 

0.035 
(0.05) 

0.O1 
(0.03) 

0.005 
(0.01) Ol 

0.05 
(0.10) 

O.035 
(p.OS) 

0.01 
(0.0» 

0.005 
(0.01) 

n,-15   n,-14 

13 

12 

11 

10 

IS 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 

15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 

15 
14 
13 
12 
11 
10 

9 
8 
7 
6 
5 

15 
14 
18 
12 
11 
10 
9 
8 
7 
6 
5 

15 
14 
13 
12 
11 
10 

9 
8 
7 
6 

15 
14 

10 .042 
• .Ml 
7 .041 
6 .04« 
5 .041 
4.046 
3.041 
3 .033 
1 .033 
1 .04» 
0 02» +| 

9 .03» - 
7.013 
6 .03« 
5 .031 
4.030 
3 .02« 
3 .030 
3 .043 
1 .030 
0.013 
0.031 

■ .028 
7.043 
6.040 
5 .04« 
4 .04» + 
3 .03« 
3 .021 
1 .018 
1 .03» 
O.OIT 
O.03T 

7 .033 
6.032 
5 .034 
4 .032 
3 .02« 
3 .01« 
3.040 
1 .024 
1 .04« 
0 .032 
0.04« 

6.017 
5 .023 
4 .022 
• .011 
3 .042 
3.02« 
1 .01« 
1 .034 
0.011 
O .028 

6 .042 
5 .047 

».017 
7 .013 
6.017 
5 .010 
4 .010 
3.01« 
3 .014 
1 .000 
1 .022 
O.0II 

• .013 
7.023 
5 .011 
4 .013 
3 .011 
3 .008 
3 .030 
1 .011 
0 .001 + 
0 .011 

.010 

.01« 

.01* 

.01« 

.017 

.012 

.007 

.018 
.007 
.017 

7.031 
S .011 
4 .013 
3.010 + 
3.00« 
3 .01« 
1 .011 
1 .024 
0 .010 
0.021 

6.017 

021 
022 

01« 

013 

007 

01« 

00« 

O .013 

5 .013 
4.011 - 

.00» ■ 
,007 

007 

.007 

00« 

004 

00» 

.004 

7 .00«- 
6 .00» 
4.004 
3 .004 
3 .003 
3.008 
I .00« + 
O .002 
O.001 + 

7 .010 
5 .00« 
4.007 
3 .00« 
I .00* 
1 .002 
1 .007 
0.001 
0.007 

6 .007 
4.001 
3 .003 
3 .003 
3 .008 
1 .004 
O.002 
O .004 
O .010 - 

5 .001 ■ 
4 .007 
3.007 
3 .001 
1 .002 
1 .007 
0.002 
O.00« 

4 .002 
3 .004 

7 .002 
6 .001 
4 .002 
3.002 
3 .002 
1 .001 
1 .004 
O .001 
O .004 

7 .008 
5 .003 
4 .004 
3 .004 
3 .003 
1 .002 
O.001 
0.002 

6.002 

n,-15   m-9 

002 

002 

001 

00« 

003 

001 

003 

.003 
003 

003 

003 

003 

004 

003 

004 

5 .006 
3 .002 
3 .001 
2 .006 ■ 
1 003 
O .001 
O .002 

003 

13 
12 
11 
10 
9 
8 
7 
6 

15 
14 
13 
12 
11 
10 

9 
S 
7 
6 

15 
14 
13 
12 
11 
10 

9 
8 
7 

15 
14 
13 
12 
11 
10 

9 
8 

15 
14 
13 
12 
11 
10 

9 

15 
14 
13 
12 
11 
10 

15 
14 
13 
12 
11 

15 
14 
13 

4 .043 
3 .033 
3.021 
3 .04« - 
1 .024 
1 .04« 
0 .oi» 
0.027 

3 .012 
4 .011 
3 .02« 
3.017 
3.037 
1 .01« 
! .02« 
O .012 
O .02« 
0 .010 -| 

4.022 
3 Ml 
3.014 
3.033 
1 .01« +| 
1 .011 
O .010 +| 
0 .030 
O.018 

3 .016 +| 
3.011 
3.011 
1 .014 
1 .03» 
O.00« 
O.017 
O.013 

3.00« 
3 .011 
1 .014 
1 .011 
0 .008 
O.01« 
0.010 

3 .016 + 
1 .01« 
1 .017 
O .00» 
0.018 
0 .011 

1 .020 
0 .001 - 
0.012 
0 .021 - 
O .041 

0.007 
O .012 
0.044 

3 .011 
3.00» 
3.011 
1 .011 
1 .014 
o oo« 
O.01» 

4 .008 
3 .00« 
2.00« 
3.017 
1 .008 
1 .01* 
O 006 
0.011 

4 .011 
3.011 
3.014 
I .007 
1 .011 + 
0.001 
0 .010 +[ 
0.010 

3 .01» • 
3 .011 
1 .00« 
1 .014 
0.00« 
0.00» 
0.017 

2 .00» 
1 .00« 
1 .014 
0.004 
0.008 
0.01« 

1 .004 
1 .01« 
0.004 
0.00» 
O.Oll 

1 .010 
o .oos 
O.012 
0 .01« - 

0.007 
O .013 

2 .001 
3 .00« 
1 .006- 
0 .002 
0.004 
o .oo« 

4 .008 
3 .00« 
3 .00« 
1 .003 
1 .008 
0 .003 
0 .006 

3 .006 
2 .004 
1 .002 
1 .007 
0.002 
0 .008 

3.002 
1 .002 
1 .00« 
0 .002 
0.004 
0 .00* 

3 .00« 
1 .00« 
O .001 
0.004 
O .008 

1 .004 
0 .001 
O .004 
0.00» 

0 .001 
0 .006 

0 .007 

2 .002 
1 .002 
1 .005- 
0 .002 
0 .004 

3 .002 
2 .002 
1 .001 
1 .003 
0 .001 
0.003 

3 .00» 
3 .004 
1 .003 
0.001 
0.001 
0 .00«. 

3.001 
1 .002 
O.001 
0 .002 
O.004 

1 .001 
1 .001- 
O.001 
0.004 

1 .004 
0 .001 
0.004 

0 .001 
0 .001 
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TABLES 

TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

Signlflcanc* Level Signified ■sc« Laval 

O.OS 0.025 0.01 0.003 0.03 0.025 0.01 0.005 

«H (0.10) (0.03) (0.02) (0.01) at (0.10) (0.05) (0.02) (0.01) 

n, —16   nt-16 16 11 .0» 11 .022 10 .00» 9 .003 rti-16   n,-12 16 • .024 S .024 7 .00B 6 .002 
15 10 .041 9.010 ■ .008 7 .003 15 7 .036 6 .013 5 .004 5 .004 
14 • .037 7 .012 4 .008 - 6 .006 - 14 6 .040 3 .016- 4 .005 - 4 .006 - 
13 7 .oat 6 .015 - 5 .003 4 .002 13 5 .03« 4  014 3 .004 3 .004 
12 6 .037 5 .01« 4 .005 3 .002 12 4 .034 3 .012 2 .003 2 .003 
11 5 .038 4 .015 3 .006 2 .002 11 3 .037 2 .008 2 .008 1 .002 
10 4 .037 3 .015 - 2.006- 2 .006 - 10 2 .01» 2 .019 1 .00« - 1 .005 - 

9 3 .033 2 .012 1 .003 1 .003 9 2 .040 1   Oil 0 .003 0 .002 
8 2.027 1 .008 1 .008 0 .001 8 1 .034 1 .024 0 .004 0 .004 
7 1 .019 1 .010 O .003 0.003 7 1 .048 0 .010- 0 .010- — 
6 I .041 0.00« O.008 — 6 0 .021 0  021 — — 
5 0 .031 O.022 — — 5 0 .044 — — — 

15 16 11 .043 10 .018 9.007 S  002 11 16 7 .01» 7 .01« 6 .009 5 .002 
15 9 .033 • .014 7 .005 + 6.002 15 6 .027 5 .00« S .00» 4 .002 
14 8 .044 7 .010 6 .008 5 .003 14 5 .027 4 .00« 4  009 3 .002 
13 6 .033 6 .023 5 .00« 4 .003 13 4 .024 4 .024 3 .008 2 .002 
12 S .034 3 .024 4 .00« 3 .003 12 3 .019 3 .01« 2 .005 + 1 .001 
11 4 .023 4 .023 3 .008 2 .002 11 3 .041 2 .013 1 .003 1 .003 
10 4 .04« 3 .020 2 .00« 1 .001 10 2.028 1 .007 1 .007 0 .001 
9 9 .043 2.018 1 .004 1 .004 9 1 .018 1 .01« 0.002 0 .003 
8 a .03B - 1 .010 + O.002 0 .002 3 1 .033 0 .006 0 .00« — 
7 1 .033 1 .023 O.004 0 .004 7 O.013 0 .013 — — 
6 0.011 O.011 — — 6 0.037 — — — 
5 0.02t — — — 

10 16 7 .046 6 .014 3 .004 5 .004 
14 16 10 .037 9 .014 • .006 + 7 .002 15 5 .018 5 .018 4 .005 + 3 .001 

15 • .025 + 7 .010 - 7 .010 - 6 .003 14 4 .017 4 .017 3 .005 - 3 .006 - 
14 7 .033 O .013 3 .005 - 5 .005 - 13 4 .042 3 .014 2 .003 2 .003 
13 6 .035 + 5.014 4 .006 + 3 .001 12 3 .032 2 .009 2 .00« 1   002 
12 S .035 + 4 .014 3 .006 - 3 .001 - 11 2 .031 2 .031 1 .005 - 1 .005 - 
11 4 .033 3 .013 2 .004 2 .004 10 2 .042 1 .011 0 ,002 0  002 
10 3 .028 2 .00« 2 .00« 1 .002 9 1 .023 1 .023 0 .004 0 .004 
9 2 .021 2 .021 1 .006 0 .001 8 1 .046 - O.008 0 .008 — 
8 2 .046 - 1 .013 O .002 0 .002 7 O.017 0 .017 — — 
7 1 .030 0.00« O.00I — 6 O.026 - — — — 
6 0.013 O.011 — — 
6 O.Otl — — — 9 16 

16 
6 .037 
5 .040 

5 .010 - 
4 .012 

5 .010 - 
3 .003 

4 .002 
3 .003 

13 16 9 .030 • .011 7 .004 7 .004 14 4 .034 3 .010 - 3 .010 - 2 .002 
15 ■ .047 7 .01« 6 .007 5 .002 13 3 .026 + 2.007 2.007 1 .001 
14 6.022 4.028 5 .005 4 .003 12 2 .016 2.016 1 .003 I .003 
18 S .031 5 .023 4 .008 3 -001 11 2.033 1 .008 .1 .008 0 .001 
12 4.032 4 .012 3 .007 2 .003 10 1 .017 1 .017 O.002 0 .002 
11 4 048 3.018 2 .005 + 1 .001 9 1 .034 0 .006 0 .008 — 
10 3.010 2.011 1 .003 1 .002 8 O .012 0 .012 — — 
9 2.01( 1 .HI 1 .008 0.001 7 0.024 O.034 — — 
8 1 .01« 1 .011 0.001 0 .001 6 O .045 + — — — 
7 1 .»1» 0.007 O.007 — 
6 0.017 O.0I7 — — 
5 O  037 ■"""" 

«P. ~~* 
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TABLES 

TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

MgnlNcnil l«v«| 

0.05 0.033 0.01 0.005 0.05 0.035 0.01 0.005 

«i (0.10) (0.03) (0.03) (0.01) ai (0.10) (0.05) (0.03) (0.01) 

Hi-16  m-8 16 3 .0» 4.007 4.007 3.001 n,-16   m-3 16 1 .01« 1 .01« 0.001 0 .001 
15 4 .01» 3 .007 3.007 3 .001 15 O.004 0.004 0 .004 O.004 
14 3.011 3.011 3.001- 3 .00* - 14 0 .010 + 0 .010 + — — 
18 3.047 3.011 1 .002 1 .002 18 0.011 0.011 — — 
12 3. OK 1 .00« 1 .00« 0.001 12 o.os* — — — 
11 1 .0:4 1 .014 0.002 0.002 
10 1 .027 0.004 0.004 0 .004 2 16 0.007 O.007 0 .007 — 

9 0.009 0.00* O.009 — 15 O.020 0.020 — — 
8 0 .017 0.017 — — 14 O.OS« — — — 
7 O.O» — — — 

n,-17   m-17 17 13 .022 13 .022 11 .00* 10 .004 
7 16 4 .020 4 .020 3 .004 3 .00« 16 11 .041 10 .020 9 .00« S .003 

15 3 .017 3 .017 3 .001 3 .001 16 • .029 • .011 7.00« + 4 .002 
14 3 .041 + 3.011 1 .00* 1 .002 14 • .OS* + 7.01« 4.007 5 .001 
13 3 .021 1 .00*- 1 .00*- 1 .00* - 13 7 .040 6 .01« i .007 4 001 
12 1 .012 1 .012 0.001 0 .001 12 * .042 5 .019 4 .007 3 .002 
11 1 .024 1 .024 O.001 o.oos 11 5 .042 4.011 3 .007 3 .002 
10 1 .04«- 0.007 0.007 — 10 4 .040 3.01« 3 .00« + 1 .001 
9 O.014 0 .014 — — 9 3 .015 + 3 .012 1 .003 1 .001 
8 O.Otl — — — 8 3.01* 1 .00« 1 .00« 0.001 
7 0.047 — — "■" 7 

6 
1 .020 
1 .042 

1 .020 
0 .00» 

0 .004 
0.009 

0 .004 

6 16 
15 

3 .011 
3.04« 

3 .012 
i .00» 

3 .002 
3.00* 

3.001 
1 .001 

5 0.022 0.012 — — 

14 2 .02* + 1 .004 1 .004 1 .004 16 17 13 .044 11 .01« 10 .007 9.00s 
13 1 .011 1 .011 0.001 0 .001 16 10 .02* - 9 .01* - • .008 7 .001 
12 1 .021 1 .02* 0.001 0 .001 16 9 .04« • .021 7 .00* 6  003 
11 1 .042 0 .00* 0.00« — 14 r .02« + 4 .Oil 5.004 5 .004 
10 O.012 0  012 — — 13 6.027 5 .011 4 .004 4 .004 
9 0.021 O.02S — — 12 5.027 4 .011 3 .004 3 .004 
8 O.040 — — — 11 

10 
4.02* + 
3.022 

3 .009 
3.022 

3.009 
3 .007 

2.00S 
1 .002 

5 16 3 .048 3.00* 3.00« 1 .001 9 3.04« 3.017 1 .004 1 .004 
15 3.02S 1 .004 1 .004 1  .004 8 3.01« 1 .011 0 .002 0 .002 
14 1 .011 1 .011 0.001 0 .001 7 1 .024 1 .024 0.00«- 0 .00* - 
13 1  .025 + 0 .00» 0.00s 0 .00) 6 0.011 0 Oil — — 
12 1 .047 0.00* 0.00« — 5 0.02« — — — 
11 O.0I2 0.01* — — 
10 O.02S 0.02s — — 15 17 11 .028 10  Oil - 9 .00« • .002 
9 o.os» — — — 16 «.027 ■ .011 7 .004 7 .004 

16 • .01* + 7 .01« - 6 .00« S .002 
4 16 3 .011 1 .004 1 .004 1  .004 14 7.040 4.017 t .00« 4 .002 

15 1 .Oil 1 .01S O.OOI 0.001 IS 4.041 5 .017 4,00« 3.002 
14 1 .012 0  001 o.oos 0 .001 12 5.0S« 4 .01« 3 .00« + a .001 
13 O.007 O.007 0 .007 — 11 4 .OSS + 3 .012 3.004 3.004 
12 O.0I4 O.0I4 — — 10 3 .02« 3 .010 - 3 .010 - 1 .002 
11 0.02* — — — 9 3.022 3.022 1 .00* 0.001 
10 0.041 8 

7 
6 
S 

3 .04« 
1 .OSO 
0.014 
O.0S1 

1 .014 
0 .00« 
O.014 

0.002 
0.00« 

0.002 
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TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE 
UNEQUAL SAMPLES 

IN 2 X 2 TABLES WITH 

Significance l«v«l 

0.03 0.025 0.01 O.OOS 0.05 0.025 0.01 0.003 
a\ (0.10) (0.05) (0.02) (0.01) Ol (0.10) (0.05) (0.02) (O.OI) 

„,-17   n,-14 17 10 031 »013 1 .004 • .004 n,-17   m-11 13 4 .042 3.014 2 .004 2 .004 
16 • .021 1 .021 7 .008 6 .003 12 3 .031 2 .00» 2 .009 1 .002 
15 7 .03« 4,010- 4 .010 - 5 .003 11 2 .020 2.020 1 .008 ~ 1 .00» - 
14 6 .03« S .011 4 .004 4  004 10 2 .040 1 .011 0 .001 O .001 
13 3 .037 4 .010- 4 .010 - 3 .003 9 1 .023 1 .022 0 .004 0 .004 
12 4 .03« 4 .024 3 .008 2 .003 8 1 .042 O.008 0 .008 — 
11 4 .04« 3 .018 2 .008 1 .001 7 0 .016 0 .01« — — 
10 3 .040 2 .014 1 .003 J .003 6 0 .033 — — — 
9 2 .030 1 .00« 1 .00» 0 .001 
8 1 .018 1 .018 0 .003 0 .003 10 17 7 .041 4 .012 5 .003 5 .003 
7 1 .OS« 0 .007 0 .007 — 16 6 .047 3 .018 + 4  004 4   004 
6 0 .017 0 .017 — — 15 5 .343 4 .014 3 .004 3 .004 
5 0 .01« — — — 14 

13 
4 .034 
3 .034 

3 .010 + 
3 .034 

2 .002 
1 .007 

2 .003 
1 .001 

13 17 9 .03« • .00» 1  00» 7 .003 12 3 .04» 2 .015 + 1 .003 1 .003 
16 t .040 7 .01» + 6 .00» + 5   002 11 2 .031 1 .007 1   007 0 .001 
15 7 .044 + « .018 S .006 4   002 10 1 .010 1 .016 0 .002 0 .002 
14 6  046 + 5   018 4 .006 3 .002 9 1 .031 0 ,004 + 0 oos + — 
13 9 .043 4 .01« 3 .00« + 2 .001 8 0 .011 0 .011 — — 
12 4 .03« + 3 .013 2 .004 2 .004 7 O.023 0 .033 — — 
11 3 .03« 2 .00« 2 .00« 1 .003 6 0 .043 — — — 
10 2.01« 2 .01« 1 .008 - 1 .00«- 
9 2 .040 1 .011 0 .002 0 .003 9 17 6 .032 5 .008 5 oos 4 .003 
8 1 .034 1 .024 0 .004 0 .004 16 5 .034 4 .010- 4 .010 - 3 .002 
7 1 .047 0 .010 - 0 .010 - — 15 4 .028 3 .008 3  008 2 .002 
6 0 .031 0 .021 — — 14 3 .020 3 .030 2 .005 - 2  005 - 
5 0 .04« — — — 13 

12 
3 .043 
2 .03« + 

2 .012 
1 .00« 

1  .002 
1  .006 

1 .002 
0 .001 

12 17 • .02) • .031 7 .007 6 .003 11 2 .048 1   012 O .002 O .002 
16 7 .030 * .011 3 .003 5 .003 10 1 .034 1 .024 O .004 O  00 i 
15 6 .033 5 .012 4 .004 4 .004 9 1 .048 - 0 .008 O .008 — 
14 5 .030 ■ 4 .011 3 .003 3 .003 8 0 .01« 0 .01« — — 
13 4 .030 3 .008 3 .008 2 .002 7 0 .030 — — — 
12 3 .020 3 .020 2 .006 1 .001 
11 3 .041 2 .013 1 .003 1 .003 8 17 3 .024 3 .024 4 .006 3 .001 
10 2  03« 1 .007 1 .007 0 .001 16 4 .028 4 .033 3 .006 2 .001 
9 1 .0)» 1 .01» 0 .002 0 .003 15 3 .017 3 .017 2 .004 2 .004 
8 1 .033 0 .00« 0 .006 — 14 3 .03« 2 .010 - 2 ,010 - 1  .002 
7 0 .013 0 .013 — _ 13 2 .022 2 .032 1  .004 1  .004 
6 0 .02« — — — 12 

11 
2 .043 
1 .020 

1 .010 - 
t .020 

1 .010 - 
O .003 

O .001 
O .003 

11 17 7 .01» 7 .010 6 .008 - 6 .00« - 10 1 .038 0 .00« 0 .006 — 
16 6 .0» 4 .033 3 .007 4 .002 9 0 .012 0 .012 — — 
15 S .033 3 .023 4 .007 3.002 8 0 .022 0 .022 — — 
14 4 .01» 4 .019 3 .00« 2  Ml 7 0 .040 — ~~ 
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TABLES 

TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

Significant» Laval Sl«jnlflc«nc« laval 

0.05 o.oas 0.01 0.005 0.03 0.035 0.01 0.005 
Ol (0.10) (O.OS) <o.oa) (0.01) III 10.10) (0.03) (o.oa) (0.01) 

»1-17   ni-7 17 4 .017 4.017 3 .001 3 .001 n,-18   n,-18 18 13.011 13.0» ia oio- 11 .004 
16 3 .014 a.014 a .ooj a .003 17 ia .044 11 .010 10 .00« 9 .004 
16 S .018 a.ooo a .oo» 1 .001 16 10 .010 9.014 • .00« 7.001 
14 a .on a.on 1 .004 1 .004 16 9 .018 • .01» 7 .008 A .001 
13 a .Ota 1 .00« 1 .00« O.001 14 t .041 7 .010 6 .00« 5 .003 
12 1 .01» 1 .018 0 .001 0 .001 13 7 .04» A .011 5 .00« 4 .001 
11 1 .014 0 .006 - O.006- 0 .006 - 12 A .047 5.011 4 .00« 3 .001 
10 0 .010- 0 .010 - 0 .010 - — 11 5 .04» 4 .010 3 .008 a .ooi 

9 0 .01 g O .01« — — 10 4 .041 3 .018 2 .00« 1 .001 
8 o.osi — — — 9 

8 
3 .0» 
a.020 

a.014 
1 .00« 

1 .004 
1 .00« 

1 .004 
0  001 

6 17 3 .011 3 .011 a .ooi a .003 7 1 .010 t .010 O.0O4 0 .004 
16 3 .040 a.008 a .oo« 1 .001 6 1 .044 0 .010 - 0 .010 - — 
IS a .on a .on 1 .001 1 .003 5 0 .031 0 .011 — — 
14 a .o<i + 1 .00« 1 .00« 0 .001 
13 1 .018 1 .018 0 .003 0 .003 17 18 1 3 .04» + ia .on 11 .008 10 .003 
12 1 .015- 0 .005- 0.006- 0 .005 - 17 11 .02« 10 .01« 9 .007 « .001 
11 0 .000 0 .00« 0 .00« — 16 10 .04» 9 .023 a .oio- 7 .004 
10 0 .017 0 .017 — — 15 • .018 7 .012 6 .00» - A .00» - 

9 0 .020 — — — 14 7 .010 6.013 5 .005 + 4.001 
8 O .040 - — — — 13 

12 
».Oil 
5.010 

3 .013 
4 .012 

4.005- 
3 .004 

4.00» - 
3 .004 

5 17 3 .041 a .oo« a. oo« 1 .001 11 4 .018 3 .010 + a .ooi 2 .003 
16 3 .034 a .024 1 .001 1 .001 10 3 .023 3 .013 2 .008 1 .002 
15 1 .00« 1 .009 1 .00« 0.001 9 3 .047 2.018 1 .005 - 1 .006 - 
14 1 .031 1 .011 O.001 0 .002 8 a .037 1 .011 0 .002 0 .002 
13 1 .01« 0.006 - 0 .006- 0.006 - 7 1 .01» - 1 .02» - 0 .005 - 0 .006 - 
12 O .010 - 0 .010 - 0 .010 - — 6 0.011 0 .011 —. — 
11 O .018 0 .018 — — 5 0 .02« — — — 
10 O .030 — — — 

9 O .01« — — — 16 18 
17 

ia .03« 
10 .02« 

11 .01« 
9.012 

10 .006 
a .006 - 

9 .002 
a .00» - 

4 17 a .oit 1 .00} 1 .001 1 .003 16 9 .018 • .017 7 .007 6 .002 
16 1 .013 1 .013 O.001 0 .001 15 • .048 7 .01« 6 .008 5 .003 
15 1 .038 0 .003 0 .003 0 .003 14 7 .04» 6 .020 5 .008 4 .003 
14 O .00« 0 .00» 0 .00« _ 13 6   045 + 5 .020 4 .007 3 .002 
13 O .013 0 .013 — — 12 5 .042 4 .018 3 .006 2 002 
12 0.031 0 on — 11 4 .037 3 .015 - 2 .004 3 .004 
11 O.034 + — — 10 

9 
3.031 
2   023 

2.011 
3.023 

J .003 
1  .00« 

1 .003 
0 .001 

3 17 1 .01« 1 .01« 0 .001 0 .001 8 a .046 1 .014 0 .002 0 .002 
16 1 .04« 0 .004 0 .00« 0 .004 7 1 .030 0 .000 0 .00« — 
15 O .000 0 .000 0 .00« — 6 0 .014 0  014 — — 
14 O .018 0 .018 — — 5 0 .031 _ —. — 
13 O .031 — — —. 
12 O .04« — — — 15 18 

17 
11  .033 
9 .023 

10 .013 
9 .023 

9 .005 - 
B .00« 

9 .005 - 
7 .003 

2 17 O .00« 0 .00« 0.00« — 16 a .02« 7 .012 6 .004 6 .004 
16 O .018 0 .018 — — 15 7 .031 6 .013 5 .00» - 5 .005 - 
15 O .036 + 14 

13 
6 .031 
5 .02« 

5 .013 
4   Oil 

4 .004 
3 .004 

4 .004 
3 .004 

T-4S8 



TABLES 

AMCP  706-114 

TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

SlgaMk«nc« Laval 

0.03 0.023 0.01 O.OOS 0.03 o.oas 0.01 0.003 

«i (0.10) (0.05) (0.02) (0.01) «i (0.10) (0.O3) (0.02) (0.01) 

n,-18   «t-16 12 4 .01« + 3 .00« 3 .008 2.003 m-18  m-12 10 2 .038 1 .010 + 0 .001 0 .001 
11 1.010 3 .030 2 .008 1  .001 9 1 .031 1 .031 0.003 0 .003 
10 3.041 2.014 1 .004 1  .004 8 1 .040 O.007 0 .007 — 
9 2 .010 1 .008 1 .008 0.001 7 0.018 0.018 — — 
8 1 .018 1 .018 0 .003 O.003 6 O.031 — — — 
7 1 .088 0 .007 0 .007 — 
6 o.oir 0.017 — — 11 18 t .045 + 7 .014 6 .004 6 .004 
5 0.031 — — —' 17 

16 
6 .018 
5 .018 

6.018 
S .018 

5 .008 
4 .005 + 

4 .001 
3 .001 

14 18 10 .031 9 .010- 9 .010 - • .003 15 S .043 4 .015 - 3 .004 3 .004 
17 9.043 ■ .017 7 .008 A .003 14 4 .033 3 .011 2 .003 2.003 
16 1 .050 - 7.031 6 .008 S .003 13 3 .033 3 .033 2 .007 1 .001 
16 6 .033 6 .033 5 .008 4 .003 12 3 .048 2 .014 1 .003 1 .003 
14 «.041 3 .030 4 .007 3 .003 11 2 .03« 1 .007 1 .007 o .ooi 
13 3 .044 4.017 3.008 2 .001 10 1 .015 - 1 .015- 0 .002 0 .003 
12 4.037 3.013 2 .004 2 .004 9 1 .029 O .005 - 0.005 - 0 .005- 
11 3 .038 2 .00« 2 .009 1 .001 8 0 .010 + O .010 + — — 
10 3.030 2 .030 1 .006- 1  .008 - 7 0 .030 O .020 — — 
9 3 .03« 1 .011 0 .003 0 .003 6 0 .030 — — — 
8 1 .034 1 .034 0 .004 0 .004 
7 1 .047 0.000 0 .009 — 10 18 7 .037 6 .010 + 5 .003 3 .003 
6 0.030 0.030 — — 17 6.041 5 .013 4 .003 4 .003 
6 0.043 —' — — 16 

15 
S .033 
4.018 

4 .011 
3 .008 

3 .003 
3 .008 

3 .003 
2 .002 

18 18 9.03t 9.033 1 .008 7 .003 14 3 .019 3.01« 2.005- 2 .005 - 
17 ■ .034 7 .013 6 .004 6 .004 13 3 .03« a .011 1 .001 1 .003 
18 7 .087 6.014 5 .006- 5 .008 - 12 2 .033 2.033 1 .006 + 0 .001 
16 «.08« 5 .014 4.004 4 .004 11 a .043 1 .011 0 .001 O.001 
14 5 .033 4.011 3 .004 3 .004 10 1 .011 1 .023 0.003 0 .003 
18 4.037 3 .003 3.009 2 .002 9 1 .040 0.007 0.007   
12 3 .030 3 .030 2 .008 1 .001 8 O.014 O.014 — — 
11 3 .040 2 .013 1 .003 1 .003 7 0  017 — — — 
10 2.037 1 .007 1 .007 0 .001 6 0 .040 — — — 
9 1 .015 + 1 .018 + 0 .003 0 .001 
8 1 .031 0.00« 0 .008 — 9 18 6 .029 9 .007 3 .007 4 .002 
7 0.013 O.0I3 — — 17 3 .030 4 .008 4 .008 3 .002 
6 0.038 + — 16 

15 
4 .033 
3 .018 

4.023 
3 .018 

3 .00« 
a .004 

a .ooi 
a .004 

12 18 • .018 3 .018 7 .008 6.001 14 3 .034 2.009 a .00« 1 .002 
17 7.038 6 .003 6 .009 9 .008 13 a.019 2 .019 1 .004 1 .004 
16 «.017 3 .009 9 .009 4 .003 12 2.037 1 .00« i .oet O.00I 
16 3 .014 3 .014 4 .008 3 .003 11 1 .018 1 .018 0 .003 0 .002 
14 4 .010 4 .010 3 .008 2.001 10 1 .033 O.005 + 0 .005 + — 
18 4.041 3 .014 2.004 2.004 9 O.O10 + 0 .010 + —   
12 3.030 2 .003 2 .009 1 .003 8 0 .030 o.oto — ^^ 
11 2 .018 2.01« I .006- 1 .094- 7 0.03« ^~ '—■ — 
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TABLES 

TABLE A-29 (Continued).    TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

Slgnlttonf Laval 

0.05 0.023 0.01 0.005 0.03 0.023 0.01 o.oos 
0)1 (0.10) (O.OS) (0.02) (0.01) «i (0.10) (0.0$) (0.02) (0.01) 

iti-18   i»i»8 18 S.OM 5 .022 4.008- 4 .005- n,-18   m-4 13 0 .017 0.017 _   
17 4 .«10 4 .020 3 .004 3 .004 12 0 .028 — — — 
16 1 .014 3 .014 2.003 2 .003 11 0.04« + — — — 
15 1 .0» 2 .008 2 .008 1 .001 
14 2 .017 2 017 1 .003 I .003 3 18 1 .014 1 .014 0.001 0 .001 
13 2.034 1 .007 1 .007 0 .001 17 1 .041 0.003 0 .003 0 .003 
12 1   016 + 1 .018 + 0.001 0.002 16 0.008 0.00* 0 .008 '— 
11 1 .028 O.004 0.004 O.004 15 0 .015 + 0 .015 + — •— 
10 1 .04» O.008 0.008 — 14 0 .028 — — — 

9 0.01« 0 .018 — — 13 0 .042 — — — 
8 0 018 — — — 
7 0.048 — 1— — 2 18 

17 
0 .005 + 
0,01« 

0 .00» + 
0 .01« 

0 .005 + 

7 18 4 015 + 4 .011 + 3 003 3 .003 16 0 .032 — — — 
17 3 Oli 3 .012 2 .002 2 .002   
16 3 .0» 2 .007 2.007 1 .001 n,-19   »1,-19 19 14 .023 14 .023 13 .010- 12 .004 
15 3 ,017 2 .017 1 .003 1 .003 18 13 .045 - 12 .031 11 .00» 10 .004 
14 2.034 1 .007 1 .007 O.OOl 17 11 .031 10 .015- 9 .00« • .003 
13 f .014 I .014 0 .001 o .oca 16 10 .03» 9 .01« I .00» 7 .003 
12 1 .037 0 .004 0.004 0.004 15 9  048 • .022 6 .004 6 .004 
11 1 .04« 0 .007 0.007 — 14 ■ .050 - 7 .024 5 .004 5 .004 
10 o.ou 0 .012 — — 13 6 .025 + S .011 4 .004 4 .004 
9 0.024 0.024 — — 12 S .024 3 .024 3 .003 3 .803 
8 0 .040 — — — 11 

10 
S .080 - 
4.048 

4 .022 
3 .01» 

3 .009 
2 .008 

2 .003 
1 .002 

6 18 3 .010 - 3.010 - 3 .010 - 2 .001 9 3 .030 2 .015 - 1 .004 t .444 
17 3 .02« + 2.00« 2 .00« 1 .001 8 2 .031 1 .00« 1 .00« 0 .002 
16 2.01S 2.018 1 .003 1 .003 7 1 .021 1 .021 0 .004 0 .004 
15 2 .011 1 .007 1 .007 0 .001 6 1 .045 - 0 .010 - 0 .010 - — 
14 1 .011 - 1 .018 - 0.002 0 .002 5 O.033 0 .023 — — 
13 I .091 0.001 0.003 0 .003 
12 1 .048 0 .007 0.007 — 18 19 14 .048 13 .020 12 .008 1! .003 
11 0.011 0.013 — — 18 12 .037 11 .017 10.007 9 .003 
10 0 .022 0.022 — — 17 10 .034 10 .024 8 .004 « .004 
9 O.027 —' — "— 16 

15 
9 .030 
• .033 

• .014 
7 .015 + 

7 .00« 
6 .00« 

6 .002 
5 .002 

6 18 3 .040 2 .00« 2.008 1  .001 14 7 .03« + o .01« 5 .00« 4 .002 
17 2.021 2.031 1 .002 1 .003 18 o .031 - 3 .015 + 4.00» 3 .002 
16 2 .04« t .00* 1 .008 0 .001 12 5 .033 4 .014 3 .005 - 3 .005 - 
16 1 .017 1 .017 0.002 0 .002 11 4.010 3  Oil 2 .004 2 .004 
14 t .031 0 .004 0 .004 0 .004 10 3 .025 - 3 .025 - 2 .008 1  .002 
13 0 .007 0.007 0 .007 — 9 3.04« 1 .01» 1 .006 + 0 .001 
12 O.014 O.014 — — 8 2 .038 1 .012 0 .002 0 .002 
11 O .024 0.024 — — 7 1  03» + 0.008 - 0 .005 0 .008 - 
10 O .018 ~~ — -~ 6 

5 
o .on 
O.027 

0 .012 — — 

4 18 2.02« 1 .008 1 .002 1 .003 
17 1 .010 - i .010 - 1 .010 - 0 .001 17 19 13 .040 12 .018 11 .00« 10 .002 
16 1 .024 1 .014 0 .003 0 .002 18 11 .830 10 .013 9 .006 + • .002 
16 t .04« 0 .00» - 0  005- ©.003 - 17 10.040 9 .01« • .008 7 .003 
14 0 .010 - 0 .010 - 0 .010 - 

" 
16 9 .047 3 .022 7 .00» a .003 
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TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE 
UNEQUAL SAMPLES 

IN 2 X 2 TABLES WITH 

Significance Laval 

0.05 0.025 0.01 0.003 0.05 0.025 0.01 0.005 
«i (0.10) (0.05) (0.02} (0.O1) «i 1*0.10) (0.05) (0.02) (0.01) 

i»!-19   Ttj-17 15 t .060 - 7 .033 6 .010 - S .004 n, -19   m-13 19 9.010 • .010 a .00« 7 .00« 
14 6 .021 6 .023 5 .010 - 4 .003 18 a .01« 7 .010 + 6 .003 6 .003 
13 6 .04» 5 .033 4 .008 3 .003 17 7 .031 6 .011 5 .004 5 .004 
12 5 .04» - 4 .01» 3 .007 2 .002 16 6.01* 5 .011 4 .001 4 .003 
11 4 .OSB 3 .010 + 2 .008 - 2 .00»- 15 5 .0» + 4 .00« 4 .00» 3 .008 
10 1 .033 2 .011 1 .003 1 .003 14 4 .0» 4.010 3 .008 2 .003 
9 2 .014 2.024 1 .007 0 .001 13 4 .041 3 .011 - 2 .004 2 .004 
8 2 .047 1 .01« - 0 .002 0 .003 12 3 .03« 2.00« 2 .00« 1 .001 
7 1 .031 0 .00« 0 .00« — 11 2 .01« 2 .01« 1 .00» - 1 .00» - 
6 0 .014 0.014 — — 10 2 .03« 1 .010 - 1 .010 - 0 .001 
5 0  Oil — ■ 9 

8 
1 .010 
1 .038 

1 .010 
0 .007 

0 .003 
0 .007 

O.001 

16 19 12 .03» - 11 .012 10 .00» - 10 .00« - 7 0 .01« - 0.01« - — — 
18 10 .034 10 .034 9 .010 - a .004 6 O .030 — — — 
17 9 .031 3 .013 7 .00« + 6 .002 
16 ■ .OSt - 7 .013 + 6 .00« 5 .002 12 19 9.04» 8 .01« 7 .00» - 7 .00» - 
15 7  038 6 .013 + 5 .00« 4 .002 18 7.011 7 .011 6 .007 5 .002 
14 6 .034 5 .014 4 .00« + 3 .001 17 6.032 6 .011 5 .007 4 .002 
13 S .031 4 .012 3 .004 3 .004 16 S .01« 5 .01« 4 .00» 3 .001 
12 4 .037 3 .010- 3 .010 - 2 .003 15 S .041 4.011 + 3 .004 3 .004 
11 3 .031 3 .021 2.007 1 .003 14 4 .011 3 .011 2 .003 2 .003 
10 J .042 2 .01« - 1 .004 1 .004 13 3 .013 3 .013 2 .00» 1 .001 
9 2 .030 1 .00» 1 .00« 0 .«01 12 3.041 2.014 T .003 1 MS 
8 1 .018 1 .018 O.0O3 0 .002 11 2.017 1 .007 1 .007 0 .001 
7 1 .037 0.007 0.007 — 10 2 .030 - 1 .014 0 .001 0 .003 
6 0 .017 0.017 — — 9 1 .017 O.OO« - 0 .00» - 0 .00» - 
5 0 .033 — — .... 8 

7 
1 .050- 
O .01« 

0 .010 - 
o.ot» 

0 .010 - — 
IS 19 

18 
11 .029 
10 .043 

10 .011 
9 .01« 

9 .004 
• .007 

9 .004 
7 .003 

6 0.037 — — — 
17 • .033 • .011 7 .00« o .003 11 19 B .041 7.01« 6 .003 6 .008 
16 7 .033 - 7 .013 - 6 .010 - 5 .003 18 7 .047 6 .01« 5 .004 5 .004 
16 6 .034 6 .034 5 .009 4 .001 17 6 .043 5 .01» - 4 .004 4 .004 
14 S .022 5 .021 4 .008 3 .002 16 5 .03« + 4 .011 3 .003 3 .003 
13 5 .04» + 4 .013 3 .00« 2 .00* 15 4 .037 3 .008 3 .008 2 .002 
12 4 .037 3 .014 2 .004 2 .004 14 3 .013 3 .018 2 .00» - 2 .00» - 
11 3 .039 2 .009 2 .00« 1 .002 13 3 .03« + 2 .010 + 1  .003 1 .003 
10 2 .020 2 .030 1 .003 + 0 .001 12 2 .031 2 .011 1 .008 - 1 .00» - 
9 2 .03» 1 .011 0 .003 0 .002 11 2 .040 1 .010 + 0 .001 0 .001 
8 1 .013 1 .013 0 .004 O .004 10 1 .030 1 .010 0 .003 0 .008 
7 1 .04« 0 .00» 0 .00» — 9 1 .037 0 .00« o.ooe   
6 0 .020 0.010 — ■— 8 O.013 0.013 —  . 
5 O.042 — — — 7 

6 
O .033 - 
O.04« 

0 .0» - — — 
14 19 10 .034 10 .024 0.008 a .003 

18 9 .037 • .014 7 .00»- 7 .00« - 10 19 7.033 6 .00« 6 .00» 5 .001 
17 ■ .043 7 .017 4 .00« 5 .001 18 6.03« 5 .011 4 .003 4 .003 
16 7.042 • .017 5 .00« 4 .001 17 5 .030 4.00« 4 .00» 3 .001 
15 6 .03« 5 .01« + 4 ,008 + 3 .001 16 4 .033 4.011 3 .00« 2 .001 
14 9 .034 4.013 3 .004 3 .001 15 4 .047 3 .01« - 2 .004 2 .004 
13 4 .017 3 .00« 3 .00» 2 .003 14 3 .030 2.00« 2 .008 1 .002 
12 3 .020 3 .010 3 .00« 1 .001 13 2 .017 2.017 1 .004 1 .004 
11 3 .040 2 .013 1 .003 1 .001 12 2 .033 1 .00« 1 .008 0 .001 
10 2 .027 1 .007 1 .007 O .001 11 1   01« 1 .01« 0 .002 0 .002 
9 1 .01« - 1 .01»- 0 .003 O .002 10 1 .02« 0 .00* - 0 .00* - 0 .00» - 
8 1 .030 0.00« + 0.00« + — 9 O .00« 0.00» 0 .00» — 
7 0 .012 0 .011 — — 8 O.018 0 .01« — — 
6 0 .034 0 .024 — — 7 0  Oil —     
6 0 .04« 

" 
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TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE 
UNEQUAL SAMPLES 

IN 2 X 2 TABLES WITH 

Significance Level Slgnlflcanc« L«v«| 

0.05 0.025 O.01 0.005 0.05 0.023 0.01 0.005 
Ol (0.10) (0.03> (0.02) (0.01) on (0.10) (0.05) (0.02) (0.01) 

n,-19   n,-9 19 6.02t S .000 S .008 4 .001 74,-19   ni-5 12 0 .010 O.01» _  _ 
18 S .02« 4.007 4.007 3 .001 11 0 .030 — — _ 
17 4 .020 4.020 3 .00*- 3 .00« - 10 O.047 — — — 
16 4.044 3.Oil 2.003 2.003 
15 S .028 2.007 2 .007 1 .001 4 19 3 .034 2.034 I .002 1 .002 
14 2.01» - 2 .018 - 1 .008 1 .003 18 1 .00» 1 .00« 1 .00« O .001 
13 2 .02» 1 .00« I -00« 0 .001 17 1 .021 1 .021 0 .002 0 .002 
12 1 -013 1 .013 0.002 0 .002 16 1 .040 O.004 0.004 0 .004 
11 1 .024 1 .024 O.004 0 .004 15 0 .008 0 .008 0 .008 — 
10 1 .042 O.007 0.007 — 14 0.014 O.014 — — 

9 0.013 O.013 — — 13 0 .024 0.024 — — 
8 O.024 0 .024 — — 12 0 .037 — — — 
7 0 -043 — — — 

3 19 1 .013 > .013 0.001 O .001 
8 19 S .01* 3 .01« 4 .004 4 .004 18 1 .038 0 .003 O.003 0 .003 

18 4 .017 4 .017 3.004 3.004 17 0 .008 0 .00« O .00« — 
17 4 .044 3 .011 2 .002 2 .002 16 0 .013 0 .013 — — 
16 3.027 2.000 2.00« 1 .001 15 0 .013 0.023 —. — 
15 2 .014 2 .014 1 .002 1 .002 14 0.038 — — — 
14 2 .027 1 .00« 1 .00« O .001 
13 2 .040 1 .011 0 .001 0.001 2 19 0 .005 - 0.008- 0 .008 - a .oos- 
12 1 .021 1 .021 O .003 O.003 18 0.014 0.014 — — 
11 t .03* O .00« 0.00« — 17 0.02« — — — 
10 0 ,011 0.011 — _ 16 0.04« — — — 

9 
8 

0,020 
0,034 

0 .020 
— ,  n,-20   n,-20 20 15 .024 13 .024 13 .004 13 .004 

19 14 .04« 13 .022 12 .010- 11 .004 
7 19 4 .013 4 .013 3.002 3 .003 18 12 .033 1) .015 + 1O.007 9 .003 

18 4 .047 3 .010 + 2 .002 2 .002 17 11 .041 10 .020 9 .00» • .004 
17 3 .028 2 .00« 2 .00« 1 .001 16 10 .048 9.024 7 .008 - 7 .008 - 
16 2 .014 2 .014 1 .003 1 .002 15 8 .037 7 .012 6 .008 + 5 .002 
15 2 .028 1 .008 + 1 .008 + 0.001 14 7 .028 6 .013 5 .005 + 4 .002 
14 1 .011 1 .011 0 .001 0 .001 13 6 .028 3.012 4 .008 - 4 .005- 
13 1 .021 1 .021 0.003 0 .003 12 5 .027 4 .011 3 .004 3 .004 
12 1 .037 O .008 + 0 .008 + — 11 4.024 4 .024 3 .00» 2 .003 
11 0 .010- O .010 - O.010 - — 10 4 .048 3 .020 2 .007 1 .002 
10 0.017 O.0I7 — — 9 3 .041 2 .018 + 1 .004 1 .004 
9 0 .030 — — — 8 2 .032 1 .010 - 1 .010 - O .002 
8 0.048 ' 7 

6 
1 .022 
1 .04« 

1 .022 
O.0I0 + 

0 .004 O .004 

6 19 
18 

4.050 
3 .081 

3 .00« 
2 .008 + 

3 .00« 
2 .00« + 

2 .001 
1 .001 

5 0 .024 O.024 — — 
17 2 .018 + 2 .018 + 1 .002 1 .001 19 20 13 .047 14 .020 13 .008 12 .003 
16 2 .082 1 .00« 1 .00« 0 .000 19 13 .03« 12 .018 11 .008 10 .003 
15 1 .012 1 .012 0 .001 0 .001 18 11 .03« 10.012 9 ,008 - 9.008- 
14 1 .023 1 .021 0 .003 0 .001 17 10 .012 9 .018 - • .008 7 .001 
13 1 .030 0.008 + O.008 + —> 16 0 .03« « .017 7 ,007 4 .003 
12 0.010 - 0 .010 - 0 .010 - — 15 1 .038 7 .018 6 .008 3 .003 
11 O.017 0 .017 — — 14 7 .03« 6.018 3 .007 4 .003 
10 O .028 —   — 13 * .038 5 .017 4.007 3 .002 
9 0 .04» + ■    ' 12 

11 
3 .03« + 
4 .031 

4.018 + 
3.012 

3 .003 + 
2 .004 

2 .002 
2.004 

5 19 3 .030 2.00«- 2 .oo« - 2 .008 - 10 3 .02« 2 .00» 2 .00« 1 .001 
18 2 .018 2 .018 1 .002 1 .001 9 2 .01« 2 .01» 1 .008 + O.001 
17 2.042 1 .00« 1 .00« 0 .000 8 2 .03« 1 .012 0.001 0 .001 
16 1 .014 1 .014 0 .001 o ooi 7 1 .02« 0.008 + O .005 +   
15 1 .028 0 .00» 0 .003 O.003 6 0 .012 O .012   _— 
14 1 .047 0.00« 0 .00« — 5 O.027       
13 0 .011 0 .011 

"" 
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TABLE A-29 {Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

Significant* L«v«l Slflnlflennc« Lavcl 

0.05 0.023 0.01 0.003 0.03 0.025 0.01 0.OO3 

Ol (0.10) (0.03) (0.02) (0.01) Ol (0.10) (0.03) (0.02) (O.Ol) 

ni-20   n,-18 20 14 .041 13 .017 12.007 11 .003 n,«Z0   n,-15 13 4 .028 3 .010 - 3 .010- 2 .003 
19 12 .031 11 .014 10.00« 9 .002 12 3 .020 3 .020 2 .008 1 .001 
18 11 .043 10 .010 9.008 • .003 11 3 .03» 2 .013 1 .003 1  .003 
17 10 .040- 9 .014 7 .004 7 .004 10 2 .02« 1 .007 1 .007 O .001 
16 ■ .01« 7.011 6 .00« - 6 .008 - 9 2 .04« 1 .014 - O.002 O .003 
15 7.027 6 .012- 3 .004 5 .004 8 1 .02» O.004 + O .008 4 — 
14 6 .020 3 .011 4 .004 4 .004 7 O.0I2 0.012 — — 
13 3 .024 3 .014 4 .00« 3 .003 6 0 .014 0.024 — — 
12 5 .047 4 .020 3 .007 2 .001 5 O.04« — — — 
11 4 .041 3 .01« 2 .00« + 1 .001 
10 3 .033 2 .012 1 .003 1 .003 14 20 10 .022 10 .022 9 .007 t .002 

9 2 .024 2 .024 1 .007 0 .001 19 9 .032 I .012 7 .004 7 .004 
8 2 .043 1 .013 - O.003 0 .003 18 • .033 + 7 .014 6 .004 - 6 .008 - 
7 1 .031 0.00« 0.00« — 17 7 .038 - 6 .013 5 .004 - 5 .004 - 
6 0.014 0 .014 — — 16 6 .031 5 .012 4 .004 4 .004 
5 0 .031 — — —■ 15 

14 
3 .01« 
4 .020 

4 .00» 
4.020 

4 .00» 
3 .007 

3 ,003 
2 .002 

17 20 13 .03« 12 .014 11 .00« + 10 .001 13 4 .040 3 .01« - 2 .004 2 .004 
19 11 .02« 10 .011 9.004 9 .004 12 3 .02» 2 .00» 2 .00» 1 .002 
18 10 .034 9 .01« - ■ .00« 7 .002 11 2 .01« 2.018 1 .004 - 1  .005 - 
17 9 .03« • .017 7 .007 6 .003 10 2 .038 + 1 .010 - 1 .010- 0 .001 
16 • .040 7 .018 ft.007 5 .003 9 1 .01» 1 .01« O .003 0 .003 
15 7 .03« 6 ,017 3.007 4 .002 8 1 ,037 0.007 O.007 — 
14 a .0*7 3 .01« 4 .00« 3 .001 7 O.014 0.014 — — 
13 5 .033 4 .013 3 .001 - 3 .008 - 6 O.01» — — — 
12 4 .02« 3 .010 + 2 .003 2 .003 
11 3 .022 3 .022 2 .007 1 .001 18 20 9.017 9.017 ■ .004 + 7 .002 
10 3 .042 2 .018 + 1 .004 1 .004 19 S .01« - • .02« - 7 .008 6 .003 
9 2.031 1 .00« 1 .001 0 .001 18 7 .02« 6.00» 6.00» 5 .003 
8 1 .01« 1 .01« O.003 0 .003 17 «.024 6 .024 5 .008 4 .002 
7 1 .037 0.00« 0  008 — 16 3 .020 5 .020 4 .007 3 .002 
6 0 .017 0.017 — — 15 3 .041 4.014 + 3 .004 - 3 .00« - 
5 0 .03» 

—— ~~ —" 14 
13 

4.031 
3 .022 

3 .011 
3 .022 

2 .003 
2 .008 

2 .003 
I .001 

16 20 12 .031 11 .012 10 .004 10 .004 12 3 .041 2 .013 1  .003 1 .003 
19 11 .04« 10 .021 9 .008 e .003 11 2 .02« 1 .007 1 .007 O .001 
18 9 .02« • .011 7 .004 7 .004 10 2 .047 1 .013 0 .002 O .003 
17 3 .028 7 .012 6 .004 6 .004 9 1 .021 O.004 0 .004 O .004 
16 7 .02« 6 .0)2 3 .004 5 .004 8 1 .047 0 .008 0 .00» — 
15 6 .02« 3 .011 4 .004 4 .004 7 O.018 o.oia — — 
14 S .023 3 .023 4 .00« 3.O03 6 O .038 - — — — 
13 S .049 4 .01« 3 .007 2 .001 
12 4 .033 3 .014 2.004 3 .004 12 20 9 .044 ■ .014 7 .004 7 .004 
11 3 .02« 2 .010- 2 .010 - 1 .002 19 7 .018 7 .018 6 .00« 5 .002 
10 2 .020 2 ,010 1 .00« + 0  001 18 6 .018 6.018 3 .008 4 .003 

9 2 .03« 1   Oil 0.001 0 .002 17 ft .043 5 .01« 4 .004 - 4 .004 - 
8 1 .013 1 .013 O.004 0 .004 16 3 .034 4.012 3 .003 3 .003 
7 1 .04« + 0.00« 0 .009 — 16 4 .02« + 3 .008 3 .008 2 .002 
6 0 .020 O.010 — — 14 4 .04» 3 .017 a .004 - 2 .004 - 
6 O.041 — ■— —■ 13 

12 
3 .033 
2 .020 

2.010- 
2 .020 

2 .010 — 
1 .004 - 

1 .002 
1 .004 - 

15 20 11 .026 10 .00« 10 .00« 9 .003 11 2 .03« 1 .00» 1 .00» 0 .001 
19 10 .040 9 .01« 8 .00« 7 .001 10 1 .018 1 .018 O.003 O .003 
18 9 .04« • .01» 7.007 6 .002 9 1 .034 o.oo« O .008   
17 t .047 7 .020 4.008 S .003 8 0 .012 O .012     
16 7 .043 - 6 .01« 3 .007 4 .002 7 0 .023 O .023   _ 
15 6 .040 3 .017 4 .00« 3 .002 6 O .043 — —   
14 S .034 4 .013 3 .004 3  004 
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AMCP 706-114 TABLES 

TABLE A-29 (Continued). TABLES FOR TESTING SIGNIFICANCE IN 2 X 2 TABLES WITH 
UNEQUAL SAMPLES 

0.09 0.033 0.01 0.009 0.09 0.023 0.01 0.009 

Ot (0.10) (0.01) (0.02) (0.01) Ol (0.10) (0.03) (0.02) (0.01) 

«,-20  m-U 20 3.037 7 .010 + 4.003 6 .003 rti-2Q   n,-7 20 4.011 4.013 3.001 3 .001 

19 7.043 4.Oil S .004 5.004 19 4.043 3 .009 3 .00» 2 .001 

18 4.017 S .013 4.001 4 .00» 18 3 .014 3 .014 2.005- 2 .005- 
17 S .0» 4.000 4.000 3 .003 17 3 .OSO - 2.011 1 .002 1 .001 
16 4.031 4.011 3.00« 2.001 16 2.011 2 .0» 1 .004 1 .004 
15 4.041 3.014 2 .001 2 .00» 16 2.04» 1 .009 1 .00» O.OOI 
14 3 .03« 3.00« 2.09« 1 .001 14 1 .01« 1 .01« 0.001 0 .001 
13 3.Oil 2 .011 J .001 1  .003 13 1 .02» 0 .004 O.004 0.004 
12 3.0» 1 .007 1 .007 0 .001 12 f .04« 0.007 0 .007 — 
11 1 .014 1 .014 0.001 0 .001 11 0.01} 0.011 — — 
10 1 .031 0 004 0.004 0 .004 10 0.0» O.0» — — 
9 1 .041 0.00« 0.00« — 9 0.03« — — — 
8 0 .010 0.01« — — 
7 0 .02» — — — 6 20 

19 
4.04« 
3 .01« 

3 .001 
2 .00« - 

3.00» 
2 .005- 

2 .001 
2 .00« - 

10 20 7 .030 6 .008 6 .008 5 .001 18 2.013 2 .01» 1 .002 1 .001 
19 4.011 5 .00« S .00« 4 .001 17 2.025 1 .004 1 .004 1 .004 
18 5 .02« 4.007 4 .007 3 .001 16 1 .010 - 1 .010 - 1 .010 - 0 .001 
17 4 .018 4.01« 3 .00« - 3 .00« - 15 1   01« 1 .01« 0 .002 O.OOI 
16 4 .0» 3 .011 2.001 2 .003 14 1 .031 0.004 0.004 0 .004 
16 3 .034 3 .014 2 .00« 1 .001 13 0.007 0.007 0 .007 — 
14 3 .041 + 3.011 1 .001 1 .003 12 0 .013 0 .013 — — 
13 3 .0» + 1 .00« 1 .001 0 .001 11 O.Oll 0 .011 — — 
12 3 .041 - 1   Oil 0.001 0 .001 10 0 .031 - — — — 
11 1 .011 1   Oil 0 .001 0 .003 
10 1 .017 0.00« 0.001 — 5 20 3 .011 2 .004 2 .004 2 .004 

9 0  Oil O.OI» — — 19 2.01« 2.01« 1 .002 ) .002 
8 0.0» 0.033 — — 18 2 .011 1 .00» + 1 .00» + 0 .000 
7 o.oi« * — — 17 

16 
1 .011 
1 .0» 

1 .011 
1 .0» 

0 .001 
0 .002 

0 .001 
0 .001 

9 20 4.0» 4.0» 9 .006 + 4 .001 15 1 .040 0 .005  - 0 .005 - O.OO*- 
19 3 .0» 5 .0» 4 .00» + 3 .001 14 O.OO» 0.000 0.009 — 
18 4.01« 4.01« 3 .004 3 .004 13 0 .01» - 0 .01» - — — 
17 4.017 3 .010 + 2 .001 2 .001 12 0.014 0.014 — — 
16 3 .031 3 .0» 2 .00« + 1 .001 11 O.038   — — 
16 3.041 2 .011 1 .001 1 .001 
14 2.013 2.011 1 .00«- 1 .00« - 4 20 2.0» 2.0» 1 .001 1 .002 
13 3 .041 1   00* 1 .00« O.OOI 19 1 .00« 1 .001 1 .008 0 .000 
12 1 .011 1 .01« 0.001 0.001 18 1 .01« 1 .01« 0.001 0.001 
11 1 .0» 0.001- 0.005- 0 .00» - 17 1 .01« + O.OOI O.OOI 0 .001 
10 0.009 0.000 0.009 — 16 0 .007 0.007 0 .007   
9 0.017 O.017 — — 16 0 .011 O.0I1 — — 
8 .0 .030 — — — 14 0 .010 0.010 — — 
7 0.0*0- — — 13 

12 
0.011 
O.047 

— — — 
8 20 S.017 S.017 4.001 4 .001 

19 4.011 - 4.01» - 3 .001 3 .001 3 20 1 .011 1 .011 O.OOI 0 .001 
18 4.0U 3 .00» 3.0M 2.001 19 1 .014 O.OOI O.OOI O.OOI 
17 3.031 3.0» 2.005 - 3.001- 18 o.oo« 0.004 o.oo« — 
16 3.044 2.011 1 .001 1 .001 17 0 .011 o.oii — — 
16 3.033 2.0» 1 .004 1 .004 16 0 .010 O.010 —   
14 3.040 1   000 1 .00« 0 .001 16 0.011       
13 1 .01« 1   01« 0 .001 0 .001 14 0.047   ._ 
12 1 .033 0.004 0.004 0 .004 
11 1 .041 0.00« o.oo« — 2 20 0.004 0  004 0 .004 O.004 
10 0.014 0.014 — — 19 0.011 o.oi»   
9 0.014 0   014 — — 18 0 .01« —     
8 0.041 — — — 17 0.041 — — 

1 20 0.04« — — 
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TABLES 

TABLE A-30.    TABLES FOR DISTRIBUTION-FREE TOLERANCE LIMITS (TWO-SIDED) 

Values (r, s) euch that we may assert with confidence at least y that I00P percent of a population 
lies between the rth smallest and the ith largest of a random sample of n from 

that population (no assumption of normality required) 

y - 0.75 y - 0.90 

l!*-»-^ .75 .90 .95 .99 .75 .90 .95 .99 

50 5,5 2,1     5,4 1,1   __ 
55 6,6 2,2 1,1 — 5,5 2,1 — — 
«0 7,6 2,2 1,1 — 6,5 2,1 — — 
65 7,7 3,2 1,1 — 6,6 2,2 _ — 
70 8,7 3,2 1,1 — 7,6 2,2 — — 
rs 8,8 3,3 1,1 — 7,7 2,2 — — 
■ 0 9,8 3,3 2,1 — 8,7 3,2 — 
■ 5 10,9 4,3 2,1 — 8,8 3,2 — 
90 10,10 4,3 2,1 — 9,8 3,2 — 
95 11,10 4,3 2,1 — 9,9 3,3 1 tl — 
100 11,11 4,4 2,1 — 10,10 3,3 1 1 — 
110 12,12 5,4 2,2 — 11,11 4,3 2,1 — 
120 14,13 5,5 2,2 — 12,12 4,4 2,1 — 
130 15,14 6,5 3,2 — 13,13 5,4 2,1 — 
140 16,15 6,6 3,2 — 14,14 5,5 2,2 — 
150 17,17 6,6 3,3 — 16,15 5,5 2,2 — 
170 20,19 7,7 4,3 — 18,17 6,6 3,2 — 
200 23,23 9,8 4,4 — 21,21 8,7 3,3 — 
300 35,35 13,13 6,6 1,1 33,32 12,11 5,5 — 
400 47,47 18,18 9,8 2,1 45,44 16,16 8,7 1,1 
500 59,59 23,22 11,11 2,1 57,56 21,20 10,9 1,1 
600 72,71 28,27 13,13 2,2 68,68 26,25 12,11 2,1 
700 84,83 33,32 16,15 3,2 80,80 30,30 14,14 2,2 
• 00 96,96 37,37 18,18 3,3 92,92 35,34 16,16 3,2 
900 108,108 42,42 21,20 4,3 104,104 40,39 19,18 3,2 
1000 121,120 47,47 23,22 4,4 117,116 44,44 21,20 3,3 

y — 0.95 7 ** 0.99 

T^»««^ .75 .90 .95 .99 .75 .90 .95 .99 

50 4,4 1,1 —   3,3   _ __^ 
55 5,4 1,1 — — 4,3 —. — — 
60 5,5 1,1 — — 4,4 — — — 
65 6,5 2,1 — — 5,4 1,1 — — 
70 6,6 2,1 — — 5,5 1,1 —   
75 7,6 2,1 — — 5,5 1,1 —.   
•0 7,7 2,2 — — 6,5 1,1 —   
55 8,7 2,2 — — 6,6 2,1 —   
90 8,8 3,2 — — 7,6 2,1 — — 
95 9,8 3,2 1,1 — 7,7 2,1 —   
100 9,9 3,2 1,1 — 8,7 2,2 —   
110 10,10 3,3 1,1 — 9,8 2,2 —,   
130 11,11 4,3 1,1 — 10,9 3,2   — 
130 13,12 4,4 2,1 — 11,10 3,3 1,1   
140 14,13 4,4 2,1 — 12,11 3,3 1,1   
150 16,14 5,4 2,1 — 13,13 4,3 1,1   
170 17,16 6,5 2,2 — 15,15 6,4 2,1   
300 20,20 7,6 3,2 — 18,18 6,6 1,1   
300 32,31 11,11 5,4 — 29,29 10,9 4,3 — 
400 43,43 15,16 7,6 — 40,40 14,13 6,6 — 
500 55,54 20,19 9.8 1,1 52,61 18.17 7,7   
600 67,66 24,24 11,10 1,1 63,63 22,22 9,9 _ 
700 78,78 29,28 18,13 2,1 75,74 26,26 11,11 1,1 ■ 00 90,90 33,33 15,15 2,2 86,86 31,30 13,13 1.1 
900 102,102 38,37 18,17 2,2 98,97 35,35 15,15 2.1 
1000 114,114 43,42 20,19 3,2 110,109 40,39 18,17 2.1 

When the values of r and s given in the table are not equal, they are interchangeable; i.e., for 
n = 120 with confidence at least 0.75 we may assert that 75% of the population lies between the 
14th smallest and the 13th largest values, or between the 13th smallest and the 14th largest values. 

Adapted wit* peraiieaion from AnnaU »f UadkrmatiaU Slatintit*, Vol. 29. No. 2, Juna 19M, pp. 699-801, from article entitled "Tablea 
for Obtaininf Non-Parametric Tolerance Umita" by Paul N. SonwrviUe. 
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TABLE A-31.    TABLES FOR DISTRIBUTION-FREE TOLERANCE LIMITS (ONE-SIDED) 

Largest values of m such that we may assert with confidence at leatt y that 100P percent of a 
population lies below the mth largest (or above the mth smallest) of a random sample 

of » from that population (no assumption of normality required) 

y - 0.75 y - 0.90 y m 0.95 y - 0.99 

>■< .75 .90 .95 .99 .75 .90 .95 .99 .75 .90 .95 .99 .75 .90 .95 .99 

so 10 3 1 — 9 2 1 — 8 2 — — 6 1 — — 

ss 12 4 2 — 10 3 1 — 9 2 — — 7 1 — — 

60 13 4 2 — 11 3 1 — 10 2 — 8 1 — — 

65 14 5 2 — 12 4 1 — 11 3 — 9 2 — — 

70 15 5 2 — 13 4 1 — 12 3 — 10 2 — — 

75 16 6 2 — 14 4 1 — 13 3 — 10 2 — — 

•0 17 6 3 — 15 5 2 — 14 4 — 11 2 — — 

• 5 19 7 3 — 16 5 2 — 15 4 —' 12 3 — — 

90 20 7 3 — 17 5 2 — 16 5 — 13 3 — 

»5 21 7 3 — 18 6 2 — 17 5 2 — 14 3 — 

100 22 8 3 — 20 6 2 — 18 5 2 — 15 4 — 

110 24 9 4 — 22 7 3 — 20 6 2 — 17 4 — 

120 27 10 4 — 24 8 3 — 22 7 2 — 19 5 — 

130 29 11 5 — 26 9 3 — 25 8 3 — 21 6 2 — 

MO 31 12 5 1 28 10 4 — 27 8 3 — 23 6 2 — 

ISO 34 12 6 1 31 10 4 — 29 9 3 — 26 7 2 — 

170 39 14 7 1 35 12 5 — 33 11 4 — 30 9 3 — 

100 46 17 8 1 42 15 6 — 40 13 5 — 36 11 4 — 

300 70 26 12 2 65 23 10 1 63 22 9 1 58 19 7 — 

400 94 36 17 3 89 32 15 2 86 30 13 1 80 27 11 — 

SOO 118 45 22 3 118 41 19 2 109 39 17 2 103 35 14 1 

600 143 56 26 4 186 51 23 3 133 48 21 2 126 44 18 1 

700 167 65 31 5 160 60 28 4 156 57 26 3 149 52 22 2 

too 192 74 36 6 184 69 32 5 180 66 30 4 172 61 26 2 

900 216 84 41 7 208 79 37 5 204 75 35 4 195 70 30 3 

1000 241 94 45 8 233 88 41 6 228 85 39 5 219 79 35 3 

  

Adapted with pRnUon from An*olt •/ MmOmmaHcal Statülia. Vol. 29, No. 2. June 196S, pp. &9*-60t. from «Hide entftlad "TiUo 
for ObUinlnc Non-PirmmMric Tolerance Urniti" by P«ul N. SomervtUe. 

T-76 



AMCP  706-114 

TABLES 

TABLE A-32.    CONFIDENCE ASSOCIATED WITH A TOLERANCE LIMIT STATEMENT 

Confidence y with which we may assert that 1O0P percent of the population lies between 
the largest and smallest of a random sample of n from that population 

(continuous distribution assumed) 

n P = .75 P - .90 P =* .95 P - .99 

3 .16 .03 .01 .00 
4 .26 .05 .01 .00 
5 .37 .08 .02 .00 
6 .47 .11 .03 .00 
7 .56 .15 .04 .00 
8 .63 .19 .06 .00 
9 .70 .23 .07 .00 
10 .76 .26 .09 .00 
11 .80 .30 .10 .01 
12 .84 .34 .12 .01 
13 .87 .38 .14 .01 
14 .90 .42 .15 .01 
15 .92 .45 .17 .01 
16 .94 .49 .19 .01 
17 .95 .52 .21 .01 
18 .96 .55 .23 .01 
19 .97 .58 .25 .02 
20 .98 .61 .26 .02 
25 .99 .73 .36 .03 
30 1.00- .82 .45 .04 
40 — .92 .60 .06 
50 — .97 .72 .09 
60 — .99 .81 .12 
70 — .99 .87 .16 
80 — 1.00- .91 .19 
90 — — .94 .23 
100 — .96 .26 

Adapted with poraJarfon from AuwU «/ VnftmiW») Statute». Vol. 29. No. 2, Juno 1968. pp. 689-801, from wtida ondtlod "Tabloi 
for ObteiBlac NoB-Panunotrie Toloraaea UBW by Pout N. Somorrttta. 
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TABU A-33.   CRITICAL VALUES OF r FOR THE SIGN TEST 

• 

a tm Twa-JMad Tart 

■ 

a tar T wa-SWad Tail 

.01 .09        1        .10 .29 .01 .09 .10 .29 

a IM O-a-Udad T«» a IM OM-SIM Tail 

.009 .025 .09 .129 .005 .029 .09 .129 

1 46 13 15 16 18 
1 — — — — 47 14 16 17 19 
3 — — — 0 49 14 16 17 19 
4 — — — 0 4V 15 17 18 19 
5 — — 0 0 90 15 17 18 20 

6 __ 0 0 1 91 15 18 19 20 
7 — 0 0 1 92 16 18 19 21 
9 0 0 1 1 93 16 18 20 21 
9 0 1 1 2 94 17 19 20 22 

10 0 1 1 2 53 17 19 20 22 

11 0 1 2 3 36 17 20 21 23 
12 1 2 2 3 57 18 20 21 23 
IS 1 2 3 3 59 18 21 22 24 
14 1 2 3 4 99 19 21 22 24 
19 2 3 3 4 60 19 21 23 25 

16 2 3 4 S 61 20 22 23 25 
17 2 4 4 5 62 20 22 24 25 
It 3 4 6 6 63 20 23 24 26 
1« 3 4 5 6 64 21 28 24 26 
20 3 5 5 6 65 21 24 25 27 

21 4 5 6 7 66 22 24 25 27 
22 4 5 6 7 47 22 25 26 28 
23 4 6 7 8 63 22 26 26 28 
24 5 6 7 8 69 23 25 27 29 
21 6 7 7 9 70 23 26 27 29 

26 6 7 8 9 71 24 26 28 30 
27 6 7 8 10 72 24 27 28 30 
21 6 8 9 10 73 25 27 28 31 
2* 7 8 9 10 74 25 28 29 31 
30 7 9 10 11 79 26 28 29 32 

31 7 9 10 11 76 26 28 30 32 
33 8 9 10 12 77 26 29 30 32 
33 8 10 11 12 7» 27 29 31 33 
34 9 10 11 13 79 27 30 31 33 
39 9 11 12 13 to 28 30 32 34 

36 9 11 12 14 31 28 31 32 34 
37 10 12 18 14 92 28 31 83 35 
33 10 12 18 14 •3 29 32 88 35 
3* 11 12 18 15 94 29 32 33 36 
40 11 13 14 15 •1 30 82 84 36 

41 11 18 14 16 36 30 33 34 37 
42 12 14 IB 16 17 31 38 35 37 
43 12 14 15 17 It 31 34 35 38 
44 13 16 16 17 19 31 34 36 38 1    "   1 13 15 16 18 90 32 35 36 39 

For value« of njarger than 90, approximate values of r may be found by taking the nearest integer leas than 
- *V» + 1, where Jc is 1.2879, 0.9800, 0.8224, 0.1 (n - l)/2 

Adapted wit* iimnMuil from /aAWactfaa to StaHxieal AnaJi 
McGraw-Hill Book Company. lot 

5752 for the 1. 5, 10, 26% values, respectively. 
(Zd ad.) by W. i. EH.on and F. I. ICaaMor. Jr., Coprriciit, 1957. 
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TABLE A-34.    CRITICAL VALUES OF la{n) FOR THE WILCOXON SIGNED-RANKS TEST 

T„ is the integer such that the probability that T < Ta ia closest to a. For example, for n «'8, 
Pr{T < 3} = .020 and Pr{T < 4} = .027; hence we list T.™ (8) - 4. 

■ 

a for One-Sided Test 

.025 .01 .005 

a for Two-Sided Test 

.05 .02 .01 

6 0 
7 2 0 — 
S 4 2 0 
9 6 3 2 

10 8 5 3 

11 11 7 5 
12 14 10 7 
13 17 13 10 
14 21 16 13 
15 25 20 16 

16 30 24 20 
\7 35 28 23 
18 40 33 28 
19 46 38 32 
20 52 43 38 

21 59 49 43 
22 66 56 49 
23 73 62 55 
24 81 69 61 
25 89 77 68 

For large n, 

T (^      n(w + *> , /n(n + l)(2n + 1) . 1 ,,(n) = Zl p M -— — approximately 

where z is given in Table A-2. 

Adapted with pCTtntarion from Sawn Rapid ArpnxiwtaU Slalitlieal Pnttdunt by P. Wlkoion, IMS, American CyuwmM Company. 
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TABLE A-36. SHORT TABLE OF RANDOM NUMBERS 

4$ 96 86 77 27 92 86 26 45 21 89 91 71 42 64 64 58 22 75 81 74 91 48 46 18 
44 19 15 32 63 55 87 77 33 29 45 00 31 34 84 05 72 90 44 27 78 22 07 62 17 
34 39 80 62 24 33 81 67 28 11 34 79 26 35 34 23 09 94 00 80 55 31 63 27 91 
74 97 80 30 65 07 71 30 01 84 47 45 89 70 74 13 04 90 51 27 61 34 63 87 44 
22 14 61 60 86 38 33 71 13 38 72 08 16 13 50 56 48 51 29 48 30 93 45 66 29 

40 03 96 40 03 47 24 60 09 21 21 18 00 05 86 52 65 40 73 73 57 68 36 33 91 
62 33 76 44 56 15 47 75 78 73 78 19 87 06 98 47 48 02 62 03 42 05 32 55 02 
87 59 20 40 93 17 82 24 19 90 80 87 32 74 59 84 24 49 79 17 23 75 83 42 00 
11 02 55 67 48 84 74 36 22 67 19 20 15 92 58 37 13 75 64 89 56 73 23 39 07 
10 33 79 26 34 54 71 33 89 74 68 48 23 17 49 18 81 05 52 85 70 05 73 11 17 

67 69 28 25 47 89 11 66 65 20 42 23 96 41 64 20 30 89 87 64 37 93 36 96 35 
98 50 75 20 09 18 54 34 68 02 54 87 23 05 43 36 98 29 97 93 87 08 30 92 98 
24 43 23 72 80 64 34 27 23 46 15 36 10 63 21 59 69 76 02 62 31 62 47 60 34 
89 91 63 18 38 27 10 78 88 84 42 32 00 97 92 00 04 94 60 05 75 82 70 80 35 
74 62 19 67 54 18 28 92 S3 69 98 96 74 35 72 11 68 25 08 95 31 79 11 79 54 

91 03 85 60 81 16 61 97 25 14 78 21 22 05 25 47 26 37 80 39 19 06 41 02 00 
42 57 66 76 72 91 03 63 48 46 44 01 33 53 62 28 80 59 55 05 02 16 13 17 54 
06 86 63 06 15 03 72 38 01 58 25 37 66 48 56 19 56 41 29 28 76 49 74 39 50 
92 70 96 70 89 80 87 14 25 49 25 94 62 78 26 15 41 39 48 75 64 69 61 06 38 
91 08 88 53 52 13 04 82 23 00 26 36 47 44 04 08 84 80 07 44 76 51 52 41 59 

68 85 97 74 47 53 90 05 90 84 87 48 25 01 11 05 45 11 43 15 60 40 31 84 59 
59 54 13 09 13 80 42 29 63 03 24 64 12 43 28 10 01 65 62 07 79 83 05 59 61 
39 18 32 69 33 46 58 19 34 03 59 28 97 31 02 65 47 47 70 39 74 17 30 22 65 
67 43 31 09 12 60 19 57 63 78 11 80 10 97 15 70 04 89 81 78 54 84 87 83 42 
61 75 37 19 56 90 75 39 03 56 49 92 72 95 27 52 87 47 12 52 54 62 43 23 13 

78 10 91 11 00 63 19 63 74 58 69 03 51 38 60 36 53 66 77 06 69 03 89 91 24 
93 23 71 68 09 78 08 03 07 71 79 32 25 19 61 04 40 33 12 06 78 91 97 88 95 
37 55 48 82 63 89 92 59 14 72 19 17 22 51 90 20 03 64 96 60 48 01 95 44 84 
62 IS 11 71 17 23 29 25 13 85 33 35 07 69 25 68 67 92 57 11 84 44 01 33 66 
29 89 97 47 08 13 20 86 22 46 69 98 64 53 89 64 94 81 55 87 73 81 58 46 42 

16 94 85 82 89 07 17 30 29 89 89 80 98 36 25 36 53 02 49 14 34 03 52 09 20 
04 93 10 59 76 12 98 84 60 98 68 16 87 60 11 50 46 56 58 45 88 72 50 46 11 
95 71 43 68 97 18 85 17 IS 08 00 50 77 50 46 92 45 26 97 21 48 22 23 08 32 
86 05 89 14 85 48 68 18 86 57 09 62 40 28 87 08 74 79 91 08 27 12 43 32 03 
59 80 60 10 41 31 00 69 63 77 01 89 94 60 19 02 70 88 72 33 38 88 20 60 86 

05 45 35 40 54 03 98 96 76 27 77 84 80 08 64 60 44 34 54 24 85 20 85 77 32 
71 85 17 74 66 27 85 19 55 56 51 36 48 92 32 44 40 47 10 38 22 52 42 29 96 
80 20 32 80 98 00 40 92 57 51 52 83 14 55 31 99 73 23 40 07 64 54 44 99 21 
IS 50 78 02 73 39 66 82 01 28 67 51 75 66 33 97 47 58 42 44 88 09 28 58 06 
67 92 65 41 45 36 77 96 46 21 14 39 56 36 70 15 74 43 62 69 82 30 77 28 77 

72 56 73 44 26 04 62 81 15 35 79 26 99 57 28 22 25 94 80 62 95 48 98 
28 86 85 64 94 11 58 78 45 36 34 45 91 98 51 10 68 36 87 81 16 77 30 
69 57 40 80 44 94 60 82 94 93 98 01 48 50 57 69 60 77 69 60 74 22 05 
71 20 03 80 79 26 74 17 78 34 54 45 04 77 42 59 75 78 64 99 37 03 18 
89 98 55 98 22 46 12 49 82 71 57 33 28 69 50 59 15 09 25 79 39 42 84 

58 74 82 81 14 02 01 05 77 94 65 57 70 39 42 48 66 84 31 59 18 70 41 
60 54 73 81 91 07 81 26 25 45 49 61 22 88 41 20 00 15 59 93 51 60 65 
49 33 72 90 10 20 65 28 44 63 95 86 75 78 69 24 41 65 86 10 34 10 32 
11 85 01 43 65 02 85 69 56 88 34 29 64 35 48 16 70 11 77 83 01 34 82 
34 22 46 41 84 74 27 02 57 77 47 93 72 02 95 63 75 74 69 69 61 34 31 

Aiaptod with pormMon from A Million Random Difitt by Th« RMWJ Corporation. Copyright, 195«. Too Vnt Prtm. 

23 86 
19 36 
77 17 
03 36 
18 70 

74 60 
65 63 
00 93 
91 04 
92 13 
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TABLE A-36 (Conlinuvd).    SHORT TABLE OF RANDOM NUMBERS 

05 57 23 06 26 23 08 66 16 U 75 28 81 56 14 62 82 45 65 80 36 02 76 55 63 
37 78 16 06 67 12 46 22 90 97 78 67 39 06 63 60 51 02 07 16 75 12 90 41 16 
23 71 15 08 82 64 87 29 01 20 46 72 05 80 19 27 47 15 76 51 58 67 06 80 54 
42 67 98 41 67 44 28 71 45 08 19 47 76 30 26 72 33 69 92 51 95 23 26 85 76 
05 83 03 84 32 62 83 27 48 83 09 19 84 90 20 20 50 87 74 93 51 62 10 23 30 

60 46 18 41 23 74 73 51 72 90 40 52 95 41 20 89 48 98 27 38 81 33 83 82 94 
32 80 64 76 91 98 09 40 64 89 29 99 46 35 69 91 50 73 75 92 90 56 82 93 24 
79 86 53 77 78 06 62 37 48 82 71 00 78 21 65 65 88 45 82 44 78 93 22 78 09 
46 13 23 32 01 09 46 36 43 66 37 15 35 04 88 79 83 53 19 13 91 59 81 81 87 
20 60 97 48 21 41 84 22 72 77 99 81 83 30 46 15 90 26 51 73 66 34 99 40 60 

67 91 44 83 48 26 56 33 28 80 99 53 27 56 19 80 76 32 58 95 07 53 09 61 98 
8« 60 76 93 86 35 68 45 37 83 47 44 92 57 66 59 64 16 48 39 26 94 54 66 40 
66 73 38 38 23 36 10 95 16 01 10 01 59 71 55 99 24 88 31 41 00 73 13 80 62 
65 11 50 29 17 73 97 04 20 39 20 22 71 11 43 00 15 10 12 35 09 11 00 89 06 
23 54 33 87 92 92 04 49 73 96 57 53 57 08 93 09 69 87 83 07 46 39 50 37 85 

41 48 67 79 44 57 40 29 10 34 58 63 51 18 07 41 02 39 79 14 40 68 10 01 61 
03 97 T> 72 43 27 36 24 69 88 82 87 26 31 11 44 28 58 99 47 83 21 35 22 88 
90 24 83 48 07 41 56 68 11 14 77 75 48 68 08 90 89 63 87 00 06 18 63 21 91 
96 98 97 42 27 11 80 61 13 13 03 42 91 14 51 22 16 48 67 52 09 40 34 60 85 
74 20 94 21 49 96 51 69 99 86 43 76 55 81 36 II 88 68 32 43 08 14 78 05 34 

94 67 48 87 11 84 00 85 93 66 43 99 21 74 84 13 56 41 90 96 30 04 19 68 78 
58 18 84 82 71 23 66 33 19 25 65 17 90 84 24 91 75 36 14 83 86 22 70 86 89 
SJ 47 2* 24 88 49 28 69 78 62 23 45 53 38 78 65 87 44 91 93 91 62 76 09 20 
45 68 31 06 70 92 73 27 83 57 15 64 40 67 56 64 42 35 40 93 55 82 08 78 87 
81 49 87 12 27 41 07 91 72 64 63 42 06 66 82 71 28 36 45 31 99 01 03 35 76 

69 37 22 23 46 10 75 83 62 94 44 66 46 23 65 71 69 20 89 12 16 66 61 70 41 
98 67 21 56 98 42 52 53 14 86 24 70 25 18 23 23 66 24 03 86 11 06 46 10 23 
77 56 18 37 01 32 20 18 70 79 20 85 77 89 28 17 77 15 52 47 15 30 35 12 76 
87 07 47 79 60 76 24 15 31 63 25 93 27 66 19 53 52 49 98 45 12 12 06 00 32 
72 08 71 01 73 46 39 60 37 58 22 25 20 84 30 02 03 62 68 58 38 04 06 89 94 

65 22 48 46 72 50 14 24 47 67 84 37 32 84 82 64 97 13 69 86 20 09 80 46 75 
69 24 98 90 70 29 34 25 33 23 12 69 90 50 38 93 84 32 28 96 03 65 70 90 12 
01 86 77 18 21 91 66 11 84 65 48 75 26 94 61 40 51 53 36 39 77 69 06 26 07 
51 40 94 06 80 61 34 28 46 28 11 48 48 94 60 65 06 63 71 06 19 35 06 32 56 
68 78 02 86 80 29 67 27 44 07 67 23 20 28 22 62 97 59 62 13 41 72 70 71 07 

38 75 88 61 00 38 56 15 84 34 28 60 16 65 12 81 56 43 54 14 63 37 74 97 6» 
68 60 37 46 62 09 95 93 16 59 36 22 91 78 04 97 98 80 20 04 38 93 13 92 80 
72 13 12 96 32 87 99 32 83 65 40 17 92 57 22 68 98 79 16 23 53 56 56 07 47 
22 21 13 16 10 52 57 71 40 49 95 25 55 36 95 57 25 25 77 06 38 05 62 57 77 
97 94 88 67 90 68 74 88 17 22 38 01 04 33 49 38 47 57 61 87 15 39 43 87 00 

09 03 68 53 63 29 27 31 66 53 39 34 88 87 04 35 80 69 52 74 99 16 52 01 65 
29 95 61 42 65 05 72 27 28 18 09 85 24 59 46 08 91 55 38 62 51 71 47 37 38 
81 96 78 90 47 41 38 36 33 95 06 90 26 72 85 23 23 30 70 51 56 93 23 84 80 
44 62 20 81 21 57 57 85 00 47 26 10 87 22 45 72 03 61 75 23 38 38 56 77 97 
68 91 12 16 08 02 18 74 66 79 21 53 63 41 77 16 07 39 87 11 19 25 62 19 80 

29 38 77 60 29 09 25 09 42 28 07 15 40 67 56 29 58 76 84 06 19 54 31 16 53 
54 13 39 19 29 64 97 73 71 61 73 03 24 02 93 86 69 76 74 28 08 98 84 08 28 
75 16 86 64 64 93 85 68 08 84 15 41 57 84 45 11 70 13 17 60 47 80 10 13 00 
86 47 17 08 79 03 92 86 18 42 95 48 27 37 99 98 81 94 44 72 06 95 42 31 17 
29 61 08 21 91 23 76 72 84 98 26 23 66 54 86 88 96 14 82 57 17 99 16 28 99 
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TABLE A-36 (CenHnuad). SHORT TABLE. OF RANDOM NUMBERS 

08 46 88 66 84 81 20 89 68 52 46 41 01 71 55 14 18 05 18 01 74 94 50 66 07 
74 12 14 57 26 12 48 88 67 04 88 69 05 2T 23 68 84 23 52 07 21 67 13 52 01 
08 23 78 51 23 92 93 05 54 32 84 46 61 33 92 18 30 91 73 11 30 44 21 71 20 
M 21 30 24 79 80 18 06 96 20 62 06 47 96 07 04 82 93 01 56 62 70 43 22 85 
96 82 69 89 23 22 20 96 72 00 24 85 63 57 75 88 05 79 13 75 78 64 25 89 85 

«2 16 18 28 64 60 90 57 50 54 04 96 09 08 17 14 63 17 80 80 56 10 17 11 57 
21 40 82 41 46 41 41 89 46 18 55 86 94 32 57 44 12 64 75 12 78 01 13 69 81 
13 88 48 82 60 78 96 30 67 13 40 28 10 24 48 73 50 92 70 18 72 86 54 09 76 
29 66 88 98 92 99 26 01 86 11 85 42 48 86 59 24 96 35 07 87 67 31 25 89 62 
17 49 05 12 18 63 01 98 80 17 83 36 38 14 79 82 83 56 44 51 35 40 70 68 22 

14 86 47 29 16 14 22 27 62 93 15 60 43 13 05 25 75 40 08 86 44 70 89 64 13 
78 09 76 61 07 48 31 27 48 28 96 11 26 95 03 06 86 81 62 72 66 74 71 60 25 
88 17 94 26 89 01 48 68 66 97 05 76 82 89 15 66 81 63 81 96 12 44 71 57 43 
87 12 89 46 85 58 09 94 39 92 09 08 76 64 88 82 78 24 94 39 02 79 07 58 27 
44 30 80 40 85 96 84 99 87 03 93 03 00 74 18 67 13 97 11 12 59 30 54 51 66 

64 56 85 60 81 32 42 63 60 36 98 03 65 10 60 26 62 64 74 35 28 13 24 65 23 
66 99 80 88 88 44 91 22 50 72 61 95 90 98 80 65 03 45 04 27 88 70 88 40 49 
66 66 01 94 09 94 02 71 85 10 27 20 51 27 86 09 15 11 62 41 03 22 82 10 60 
55 78 68 40 67 16 20 17 73 02 76 09 62 95 85 67 75 45 99 63 59 55 88 27 99 
88 78 98 67 23 88 95 61 06 58 69 07 35 62 10 35 61 61 66 06 75 45 83 33 70 

20 U 66 25 85 78 33 37 34 15 50 63 78 74 66 49 84 72 58 00 93 68 11 47 46 
48 04 07 78 13 43 03 62 46 20 06 94 09 27 69 00 71 61 43 84 21 12 86 03 51 
61 10 14 89 67 87 76 60 77 02 06 50 15 60 46 22 27 52 87 43 69 58 65 79 02 
64 91 86 96 42 22 67 18 13 44 46 81 95 15 37 91 81 63 33 38 39 50 47 45 94 
89 53 11 10 88 10 46 41 63 84 20 46 86 41 05 82 95 56 76 23 03 13 94 28 49 

96 45 86 42 40 85 95 17 28 74 65 20 70 90 34 33 61 11 01 31 37 28 81 00 31 
84 11 25 39 49 31 80 86 53 51 35 48 22 28 25 27 06 38 71 90 50 77 40 41 58 
29 75 56 28 89 23 26 12 23 48 89 28 34 08 52 21 05 73 08 04 83 42 91 01 91 
68 92 40 32 19 49 20 85 32 69 34 17 99 11 56 39 15 67 55 53 65 29 15 51 32 
94 19 67 99 27 70 71 04 43 18 44 18 75 11 70 53 21 60 78 80 92 54 21 02 42 

86 84 68 46 85 58 91 23 65 24 71 19 67 18 79 90 83 47 86 32 48 69 97 10 87 
63 22 84 85 10 02 05 08 47 93 45 70 25 27 90 32 98 41 45 96 39 86 91 78 79 
42 59 20 46 19 11 16 93 21 93 14 91 74 92 31 97 68 24 20 85 19 54 75 37 84 
87 90 76 61 58 49 25 68 28 69 56 56 73 10 22 66 79 23 80 03 51 11 00 81 37 
20 12 97 40 25 46 94 36 18 65 10 99 31 24 42 14 53 78 41 79 36 57 79 19 76 

24 11 66 19 92 46 11 76 64 87 33 23 96 23 73 93 99 53 14 49 40 01 63 17 74 
98 21 62 16 29 73 52 06 26 35 30 52 74 61 20 57 45 86 36 54 75 29 64 49 43 
02 82 14 07 19 72 77 97 39 77 25 32 60 39 04 04 88 65 47 20 81 72 40 65 48 
97 20 87 64 01 93 38 53 07 38 61 00 22 95 65 79 69 26 90 49 24 61 78 19 40 
17 86 81 34 32 29 40 23 66 71 14 91 93 75 02 10 13 86 27 32 59 36 40 06 61 

75 50 70 16 34 21 99 87 09 37 27 40 66 07 73 13 44 06 10 43 91 11 73 13 97 
47 53 77 68 88 52 47 37 21 60 83 58 21 59 82 88 05 35 17 66 33 62 15 09 88 
20 93 99 76 58 93 00 39 77 75 69 39 49 €1 IS 68 11 80 07 72 81 65 95 94 53 
91 02 65 18 16 67 93 64 76 46 21 49 51 58 96 12 62 42 10 79 67 44 97 35 66 
68 49 25 97 76 12 90 94 86 25 36 40 97 46 71 83 36 55 41 38 49 98 82 70 96 

98 51 20 13 77 75 86 22 62 68 36 87 02 47 99 68 80 27 34 10 09 22 84 59 33 
06 32 64 17 31 87 20 77 78 80 98 42 48 42 47 41 76 11 41 79 41 48 26 94 59 
40 96 49 91 79 57 18 61 50 48 06 07 68 43 07 01 04 06 22 03 11 11 75 95 02 
68 43 98 93 53 01 61 75 76 90 25 97 08 76 69 35 65 24 83 85 00 49 37 05 46 
76 98 86 43 60 47 85 65 73 62 66 15 98 17 20 43 96 27 87 63 57 37 92 86 46 
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TABLE A-36 (Continued).    SHORT TABLE OF RANDOM NUMBERS 

24 81 06 14 98 24 93 68 63 66 58 26 24 45 66 91 42 68 67 42 61 74 77 98 46 
75 56 54 29 67 02 81 01 67 54 08 81 34 00 79 62 38 62 14 88 88 66 59 41 97 
49 71 80 54 37 73 34 11 74 14 91 86 82 41 02 76 12 36 71 88 43 72 84 86 27 
04 19 48 85 54 98 00 41 47 44 63 13 27 50 18 75 16 72 40 90 02 45 87 82 15 
08 15 62 42 22 91 22 96 38 41 03 27 15 67 26 36 81 75 11 82 94 33 62 08 94 

10 80 17 67 83 05 31 23 08 07 40 00 60 44 65 70 16 31 73 05 46 41 47 64 68 
40 42 27 65 76 82 88 42 76 51 58 49 58 75 38 23 67 06 64 69 46 90 09 55 68 
96 57 21 21 25 12 05 41 70 28 03 59 97 37 64 48 69 48 59 60 89 76 85 83 06 
67 27 64 94 98 88 93 70 86 59 46 84 08 32 31 75 61 19 49 11 28 46 76 79 28 
80 56 69 49 63 83 78 78 76 36 89 61 16 47 35 86 69 96 69 88 91 22 47 24 84 

44 51 75 51 08 17 43 53 31 09 60 34 34 61 93 66 01 94 37 13 24 09 75 29 21 
55 42 48 76 50 13 89 69 00 05 99 45 82 01 53 86 68 81 86 60 75 20 17 94 47 
80 50 67 83 01 97 76 21 64 34 62 43 02 84 38 13 60 26 32 86 81 43 17 56 41 
03 64 65 44 02 75 41 33 91 28 82 97 57 38 49 27 26 97 84 44 26 12 00 68 24 
14 53 75 37 91 43 95 15 13 26 33 27 45 48 33 80 80 26 69 76 04 87 83 58 82 

01 64 43 36 30 71 24 75 92 73 07 81 13 35 46 88 62 80 64 69 86 25 73 92 98 
39 38 79 42 17 77 99 55 32 85 13 35 48 49 80 83 69 06 34 94 06 03 61 85 02 
74 96 24 94 89 54 66 29 35 88 50 46 65 50 26 62 45 80 61 95 07 99 67 10 54 
21 16 54 55 77 46 38 33 88 55 21 56 18 93 82 94 24 80 97 03 78 39 73 87 70 
58 51 99 63 96 73 60 77 21 06 76 59 78 55 96 99 07 63 91 95 99 60 56 61 79 

46 98 27 95 19 22 29 41 56 76 83 48 49 82 79 79 20 00 26 40 22 60 14 30 73 
58 46 36 76 19 18 00 60 50 28 32 44 IS 35 99 28 91 50 68 62 21 61 26 46 81 
43 06 60 00 20 39 25 46 84 39 27 39 92 42 59 04 64 15 09 35 07 11 25 51 17 
84 07 33 88 87 14 33 79 07 66 60 43 66 67 67 57 69 01 78 80 IS 77 63 53 10 
93 64 23 72 70 09 36 16 24 04 74 05 65 29 64 67 87 28 13 98 01 48 29 75 89 

64 46 72 02 34 52 81 38 52 96 14 64 27 32 41 74 84 83. 90 01 97 69 87 66 41 
48 60 84 28 32 93 91 76 70 31 50 22 09 40 89 64 85 82 76 91 16 71 99 98 70 
64 80 80 16 92 46 42 46 47 22 87 16 20 65 82 01 45 21 49 80 17 39 70 74 03 
78 70 39 30 06 59 65 14 84 04 82 28 46 64 05 89 81 80 09 89 66 11 27 81 44 
14 88 67 03 69 32 15 S3 04 01 20 82 92 25 34 88 84 80 76 69 25 10 04 86 02 

69 28 06 18 66 78 97 49 14 85 01 58 31 16 20 68 74 03 27 05 80 39 15 67 49 
99 68 09 96 36 54 10 77 95 88 90 84 52 16 62 68 87 51 81 71 68 68 11 86 50 
01 66 22 15 64 63 £3 64 15 80 21 86 48 17 11 68 92 16 17 49 36 06 17 80 24 
67 85 26 91 23 14 28 01 76 47 66 12 68 24 27 61 59 43 20 16 93 47 30 66 27 
18 91 16 76 91 97 85 48 99 50 40 96 80 66 97 82 66 06 90 97 65 28 44 98 08 

96 82 20 96 62 65 95 03 48 75 64 26 04 IS 85 80 13 37 08 18 09 28 63 07 69 
44 06 82 49 28 27 84 63 42 85 44 12 40 64 36 06 28 14 37 23 97 88 07 60 80 
99 22 26 64 15 71 06 96 22 93 77 46 73 57 61 22 64 82 87 99 96 27 25 87 77 
08 44 26 12 87 72 42 13 57 77 61 07 94 24 62 17 76 19 45 18 98 11 47 40 31 
14 96 76 06 87 32 09 72 81 22 87 70 81 93 78 98 37 22 32 26 88 45 38 08 81 

27 86 41 63 58 16 49 99 19 08 62 38 79 81 98 15 03 62 32 93 68 24 14 44 50 
99 67 81 61 26 52 97 87 98 16 85 99 01 86 59 00 11 39 82 63 49 18 62 51 66 
89 14 87 94 03 22 32 45 42 61 97 83 04 26 30 48 49 40 99 99 69 96 13 94 21 
34 13 53 15 32 42 02 68 82 14 83 73 02 82 49 25 62 91 14 94 70 72 64 50 61 
72 11 79 75 79 36 07 12 92 61 89 93 77 82 08 23 74 75 67 56 37 46 85 18 44 

19 72 67 61 99 08 62 02 26 82 52 90 72 61 94 84 59 79 34 19 95 76 21 49 91 
96 99 76 63 90 27 60 94 15 70 17 74 92 31 85 24 47 65 64 51 91 47 13 39 69 
44 16 86 76 18 15 57 29 61 62 95 84 20 83 01 11 90 66 80 81 40 43 65 87 85 
38 83 94 07 50 18 89 86 16 60 09 97 04 76 61 41 20 66 60 20 38 68 70 10 22 
58 07 06 16 30 84 43 40 67 82 18 09 47 16 69 41 08 38 24 02 16 41 58 89 68 

T-85 



AMCP  706- 114 
TABLES 

TABLE A-37. SHORT TABLE OF RANDOM NORMAL DEVIATES 
n = O   « = 1 

0.048 1.040 -0.111 -0.120 

•« — —* 

1.396 -0.393 -0.220 0.422 0.233 0.197 
-0.521 -0.563 -0.116 -0.512 -0.518 -2,194 2.261 0.461 -1.533 -1.836 
-1.407 -0.213 0.948 -0.073 -1.474 -0.236 -0.649 1.555 1.285 -0.747 

1.822 0.898 -0.691 0.972 -0.011 0.517 0.808 2.651 -0.650 0.592 
1.346 -0.137 0.952 1.467 -0.352 0.309 0.578 -1.881 -0.488 -0.329 

0.420 -1.085 -1.578 -0.125 1.337 0.169 0.551 -0.745 -0.588 1.810 
-1.760 -1.868 0.677 0.545 1.465 0.572 -0.770 0.655 -0.574 1.262 
-0.959 0.061 -1.260 -0.573 -0.646 -0.697 -0.026 -1.115 3.591 -0.519 

0.561 -0.534 -1.730 -1.172 -0.261 -0.049 0.173 0.027 1.138 0.524 
-0.717 0.254 0.421 -1.891 2.592 -1.443 -0.061 -2.520 -0.497 0.909 

-2.097 -0.180 -1.298 -0.647 0.159 0.769 -0.735 -0.343 0.966 0.595 
0.443 -0.191 0.705 0.420 -0.486 -1.038 -0.396 1.406 0.327 1.198 
0.481 0.161 -0.044 -0.864 -0.587 -0.037 -1.304 -1.544 0.946 -0.344 

-2.219 -0.123 -0.260 0.680 0.224 -1.217 0.052 0.174 0.692 -1.068 
1.723 -0.215 -0.158 0.369 1.073 -2.442 -0.472 2.060 -3.246 -1.020 

-0.937 1.253 0.321 -0.541 -0.648 0.265 1.487 -0.554 1.890 0.499 
-0.568 -0.146 0.285 1.337 -0.840 0.361 -0.468 0.746 0.470 0.171 
-1.717 -1.293 -0.556 -0.545 1.344 0.320 -0.087 0.418 1.076 1.669 
-0.151 -0.266 0.920 -2.370 0.484 -1.915 -0.268 0.718 2.075 -0.975 

2.278 -1.819 0.245 -0.163 0.980 -1.629 -0.094 -0.573 1.548 -0.896 

-0.650 0.669 -0.761 0.154 0.872 0.914 -0.563 -1.434 -0.006 -0.975 
-1.086 0.810 0.461 -0,528 2.130 -0.218 0.111 -0.412 -0.580 -1.487 
-0.143 -1.196 -1.254 -0.133 0.937 -0.475 -2.348 0.618 -0.057 -0.710 
-2.072 0.711 1.241 0.066 -0.341 0.356 1.220 0.431 0.263 -1.623 
-0.394 -0.368 -2.108 0.605 0.485 2.068 0.687 -1.474 0.071 -1.196 

0,174 -1.131 0.870 2.114 0.201 -0.373 -0.284 -0.234 -2.087 -1.304 
0.020 0.102 -1.911 -1.132 1.267 0.420 0.791 1.548 -0.147 -0.453 
0.297 0.449 -0.604 -0.858 -1.739 1.143 0.131 0.740 -1.596 0.165 
1.160 0.253 0.716 -1.032 -0.595 -1.662 0.632 -0.315 -0.374 0.700 

-0.351 -0,490 -0.632 -0.409 -0.116 -1.153 -0.266 -0.125 0.489 -0.366 

-0.594 -0.214 -0.461 0.030 -0.595 -0.889 0.638 -0.488 0.418 -0.693 
-1.882 1.890 -0.236 0.006 0.966 -0.723 0.229 -2.136 -1.017 -0.008 

0.041 2.955 -1.526 2.114 -0.540 1.040 0.753 0.025 0.462 1.221 
-0.403 1.237 -1.938 -1.704 -0.103 -0.346 1.214 0.826 0.336 -1.140 
-0.068 0.599 0.192 1.503 -0.579 -1.485 -1.645 0.302 -1.348 0.553 

-0.361 0.958 0.807 0.787 -0.547 -0.074 -1.378 -0.010 -1.096 0.789 
-0.251 0.629 0.459 -0.165 0.016 0.489 -1.205 -0.260 -0.256 -0.399 
-1.011 0.893 -0.741 -0.514 -0.576 -0.929 0.478 -0.374 1.950 -0.695 

0.780 -2.464 -0.522 0.767 -1.657 -0.983 0.217 -0.529 -0.648 1.454 
-0.712 -0.355 -0.564 1.052 -0.169 -0.410 1.543 -2.330 -0.008 -0.955 

-0.612 -1.068 -0.644 -0.007 -0.835 0.623 0.093 0.105 -0.318 -0.228 
-0.064 0.012 -0.676 0.349 0.303 1.539 0.792 -0.101 -0.344 -0.096 
-0.379 1.504 2.375 0.498 -0.996 0.174 -1.268 -1.137 -0.618 0.173 

1.145 -1.403 0.770 0.799 0.844 -1.361 -1.059 0.128 1.398 0.277 
-0.117 0.585 -1.763 -0.632 0.239 -0.854 1.684 1.024 -0.067 -0.045 

1.333 1.374 -0.515 -1.655 0.607 -0.885 -0.902 -1.010 -1.297 -0.139 
-0.249 -0.747 1.044 -0.930 0.346 0.575 0.335 -1.159 -1.651 -1.642 
-1.022 0.085 -1.441 -0.198 0.844 0.697 0.548 -0.080 0.656 0.443 
-0.780 -0.534 -0.339 -0.642 -0.902 -0.827 0.071 -0.678 -0.359 -0.479 
-0.687 -0.418 0.991 0.331 -1.003 0.061 -1.416 0.876 0.125 -2.246 

**IP»|< «Kb Uli WW (row A NWM An*« tHfU* by Th* Rwtd Corporation, Coorrfcht. IMS. Tb. Fno Pro». 
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TABLES 

TABU A-37 (Continued).    SHORT TABLE OF RANDOM NORMAL DEVIATES 
m — O, a = 1 

0.670 0.518 0.387 0.523 0.641 1.243 0.322 -2.607 -1.097 -0.012 
2.912 1.448 1.343 -0.122 0.726 -0.617 0.609 2.319 -0.450 -1.197 
0.028 -0.790 0.057 1.425 1.940 1.161 -0.878 -0.716 -0.244 -1.151 
•1.257 0.774 0.003 0.388 1.060 1.028 -0.236 1.172 0.442 -0.157 
2.372 -1.376 -1.318 1.236 0.738 0.337 -0.534 0.090 0.886 0.676 

0.970 0.438 -0.672 -0.180 0.667 1.370 -0.481 0.329 0.842 0.449 
1.228 0.129 -0.426 -0.165 0.028 2.696 1.201 -1.351 0.724 -1.017 
0.369 0.310 0.432 0.237 0.884 -1.224 0.539 0.852 0.497 -0.283 
1.161 1.219 1.615 0.336 1.100 -0.528 0.161 0.278 0.675 -1.143 
0.284 2.609 0.792 1.825 -0.249 1.654 0.621 0.979 -1.472 -1.173 

0.578 -0.789 0.106 0.832 -0.597 0.496 -0.561 -1.033 -0.578 -0.378 
0.074 0.261 -0.766 -1.046 0.361 -0.043 -1.927 1.527 0.605 1.475 
0.230 0.046 0.978 -1.901 1.162 -0.545 0.697 1.151 2.033 0.080 
2.162 -0.562 1.190 0.925 -1.057 0.015 -1.371 1.067 -1.080 -1.129 
1.020 -1.130 -0.315 0.628 -0.140 2.050 -0.030 -0.629 0.128 -1.221 

1.323 -0.836 -0.284 -0.249 -0.768 1.242 -0.879 -0.417 0.Q13 -0.502 
2.329 1.884 0.033 0.598 -0.217 0.260 0.431 -1.914 0.205 1.155 
2.761 1.800 -0.562 0.714 -0.407 0.009 -0.724 -1.168 0.247 1.166 

•0.232 0.605 -0.023 -0.531 0.542 -0.155 0.697 1.037 -0.316 -0.003 
■0.742 0.210 -0.741 -1.099 0.158 2.112 -0.765 -0.319 -0.247 0.345 

-1.410 0.413 0.705 1.444 1.057 -0.843 0.043 -0.571 -0.001 0.203 
2.272 -0.719 0.679 2.007 -0.180 0.698 -1.137 0.688 -0.571 -0.100 
2.832 0.925 -1.350 1.529 -0.260 -1.007 -2.350 -1.501 0.289 1.522 

•1.086 -0.558 -0.973 -1.285 -0.021 0.077 0.915 -0.241 -0.249 -0.529 
0.134 1.815 0.313 1.571 -0.216 2.261 0.696 -0.130 0.393 0.017 

0.783 0.600 -0.745 1.127 -0.684 -0.519 0.125 -0.499 1.543 -0.082 
0.174 -0.897 0.575 -0.751 0.694 -2.959 0.529 1.587 0.339 -0.813 

•1.319 0.556 2.963 1.218 1.199 -1.746 1.611 0.467 -0.490 0.202 
1.298 -0.940 -1.143 -1.136 -1.516 0.548 0.629 0.250 -1.087 0.322 

•0.676 -1.107 -1.483 0.278 0.493 -0.442 1.078 -0.336 -0.177 -0.057 

•1.287 0.775 -1.095 1.161 -1.877 1.874 1.703 -1.619 -0.725 -1.407 
0.260 -0.028 -1.982 0.811 0.999 1.662 0.908 1.476 -1.137 -0.945 
0.481 1.060 1.441 0.163 0.720 1.490 -0.026 -0.502 0.427 -0.351 
0.794 0.725 1.971 0.384 -0.579 -1.079 -1.440 -0.859 -0.346 0.077 
0.584 -0.554 1.460 0.791 -0.426 -0.682 0.430 1.922 -2.099 0.221 

0.114 0.379 -0.698 1.570 -0.511 -0.725 0.680 -0.591 -1.091 0.357 
•1.128 -1.707 0.921 -0.859 -1.566 1.523 -0.900 -0.988 0.264 0.282 
0.691 0.153 0.076 1.691 0.553 0.457 -1.107 0.322 0.633 0.007 
1.115 0.777 -0.738 0.868 1.484 -1.792 0.950 -0.842 -0.192 0.620 

•0.389 0.559 0.670 -0.315 1.234 0.475 1.117 1.286 -0.649 -1.880 

0.330 0.750 -0.642 0.148 -0.608 0.866 -1.720 0.653 -0.210 -0.959 
0.333 -0.084 1.239 -0.049 -0.095 -0.197 -0.213 -1.420 -0.491 0.102 
1.718 1.111 -0.548 -0.653 1.534 -0.456 -0.395 1.614 -0.531 -0.785 
0.182 0.620 1.178 -1.071 0.444 -0.072 -1.001 1.325 -0.302 -1.119 
1.260 -1.192 0.182 -0.397 -0.705 -1.085 -1.492 1.642 0.673 -0.707 

1.204 -1.725 1.695 1.473 0.665 -0.489 0.020 0.267 1.230 0.865 
0.619 0.307 -0.226 -0.096 0.987 -1.195 -1.412 0.433 2.052 0.022 
0.272 -0.096 0.137 -0.361 0.653 -0.156 1.309 -0.480 -0.397 1.302 
0.245 -0.690 0.493 -1.123 1.465 0.132 0.582 -0.429 0.225 0.125 
0.101 -0.855 0.782 -1.040 2.113 -1.423 -1.010 0.158 0.106 -1.232 
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TABLES 

TABLE A-37 (Continued).   SHORT TABLE OF RANDOM NORMAL DEVIATES 
m = 0, <r = 1 

0.117 -0.136 0.820 -1.213 0.131 -0.738 0.918 1.002 -0.846 0.288 
0.519 -0.787 -1.128 1.100 1.609 0.797 0.382 -1.157 -1.320 -2.056 
0.876 -0.832 -0.788 1.490 -0.923 -0.710 -2.149 -1.967 0.088 1.158 
0.311 0.494 0.357 0.025 -0.016 0.448 0.733 -0.199 0.440 0.609 
1.041 0.627 -0.957 0.777 0.304 -0.581 1.495 -1.564 -1.471 -1.097 

0.239 0.061 1.091 -0.060 0.521 -0.777 0.461 0.919 -0.091 1.412 
0.151 0.664 0.596 0.370 -0.346 -0.526 -1.557 -0.180 -0.323 0.918 
0.962 -0.502 -0.967 0.859 0.916 -1.525 0.064 1.023 0.001 -1.577 
1.573 -1.912 -1.010 1.780 -0.771 2.390 -0.188 -0.593 -0.608 -0.561 
0.742 0.137 0.563 0.887 -0.740 -1.410 -0.818 -0.545 1.130 -0.741 

•0.143 -1.299 -1.869 0.191 -0.789 -0.296 -2.232 0.268 -1.582 0.389 
1.433 1.169 -0.733 1.176 -0.582 1.060 0.447 0.305 -2.418 -1.209 
1.946 1.045 -1.705 -1.544 1.701 0.972 0.346 -0.341 -1.240 -0.194 
0.885 0.247 -1.230 -1.461 0.175 2.072 1.174 -0.223 -1.106 0.028 
0.046 0.513 -0.201 -0.740 0.727 0.668 -0.433 -0.991 -0.174 1.421 

0.683 -0.161 0.964 -1.182 0.485 0.901 1.321 0.803 -0.727 -0.569 
0.749 -0.029 -1.150 0.122 -0.016 -0.690 1.261 1.884 0.758 -0.035 
0.995 0.542 0.448 0.796 0.616 0.261 1.072 -1.153 -1.866 -1.029 
0.274 -0.188 -0.846 1.557 0.554 0.514 0.723 -0.322 -0.805 0.178 
1.120 -0.396 2.110 -1.469 -0.589 0.779 0.338 -0.093 1.629 0.134 

0.668 -0.678 0.406 0.092 0.944 -0.728 -0.358 -1.206 -0.783 0.510 
1.583 -0.730 -0.911 0.126 1.864 -0.296 -0.980 -1.022 0.315 0.274 
1.050 1.162 1.236 -2.039 -1.299 -0.722 -0.630 1.359 0.511 0.448 
0.477 -0.433 0.110 -0.182 -0.363 0.716 -1.355 1.579 -0.574 0.043 
1.538 0.137 -0.382 0.578 1.053 0.489 1.552 1.520 0.391 -1.026 

0.314 -0.889 -0.913 0.417 0.537 -0.426 -0.100 1.467 0.483 -0.627 
0.730 -0.946 -0.231 -0.671 -0.798 1.330 -1.006 -0.123 0.442 1.513 
0.276 -0.473 0.477 1.076 0.316 -0.600 -0.146 0.090 -0.608 -1.198 
0.638 -1.270 -0.447 -1.101 -1.107 -1.433 0.349 0.546 -0.283 0.887 
0.497 -0.829 0.745 0.469 1.975 0.130 0.367 0.202 -0.433 0.630 

0.769 -0.866 -1.034 -1.615 0.120 0.493 0.103 -0.639 1.732 1.066 
1.384 0.453 0.586 -1.549 -0.421 0.815 -1.319 -0.805 -0,009 -0.100 
0.784 1.980 -1.265 0.239 1.169 -0.382 0.047 -0.582 0.806 -1.336 
0.035 -0.514 -0.087 -0.202 0.925 -0.047 -0.926 -1.157 0.498 -1.066 
0.678 0.917 0.376 1.282 -1.176 0.622 2.123 0.646 -0.730 0.026 

0.179 0.841 -0.298 -2.437 -0.740 -0.039 0.226 0.247 -1.614 0.492 
0.111 -0.044 0.209 0.527 0.598 -0.206 -1.042 -0.012 0.757 0.840 
1.006 -0.919 0.956 0.808 1.793 -0.079 1.953 -1.494 0.559 1.290 
0.307 -1.174 -0.858 0.039 -1.505 0.037 -0.107 0.120 0.557 1.809 
2.467 0.273 -0.899 -0.691 -1.092 -1.374 1.238 2.046 0.879 0.296 

0.275 -1.313 -0.331 0.305 0.404 -0.399 0.591 0.280 -1.802 1.207 
0.514 -0.713 0.501 1.214 0.001 0.360 -0.124 1.373 1.857 -1.135 
0.982 -0.139 1.113 -0.433 -0.761 0.182 -0.405 0.714 -0.616 -1.402 
0.071 -0.115 -0.344 0.429 0.316 -0.667 1.676 -0.155 1.085 -1.780 
1.975 -1.416 1.367 -0.592 0.480 0.406 0.701 1.077 -1.475 1.024 

0.027 -1.446 -0.464 -1.180 1.223 -1.116 -1.017 1.051 0.051 -0.853 
0.016 -1.118 -1.228 1.382 -0.502 0.494 -0.612 2.755 -0.809 -1.216 
0.584 -1.410 -0.551 -0.602 -0.381 -0.078 -1.310 1.198 1.359 0.115 
0.669 -0.611 -0.452 0.302 -1.026 -0.331 -1.047 0.618 0.931 -0.218 
0.070 -1.598 -0.506 -0.812 1.203 -2.110 0.049 0.059 1.890 0.421 
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TABLES 

TABLE A-37 (Continued). SHORT TABLE OF RANDOM NORMAL DEVIATES 
m = 0, <r — 1 

1.801 0.459 1.102 -1.072 -0.336 0.942 -0.290 -0.716 1.396 -0.466 
•0.175 -0.754 -0.134 1.231 1.483 -0.149 Ö.555 

0.313 
1.401 -1.142 0.205 

-0.861 -1.460 0.526 0.239 -0.206 2.021 -0.253 -0.891 1.135 
■0.577 0.335 -0.820 0.140 -0.333 0.426 0.209 -0.024 0.323 1.223 
0.827 0.802 -0.457 0.560 0.643 -0.729 -0.249 0.338 -0.281 -1.804 

■1.344 0.949 -1.459 -1.210 1.016 -0.148 -1.737 0.069 -1.185 0.040 
1.476 1.262 -1.428 0.489 -0.523 -0.646 1.721 0.749 0.179 -0.922 
0.527 -1.045 0.877 0.646 2.957 -0.972 -1.796 0.309 2.224 -0.070 

-0.645 0.117 0.059 -0.080 -1.637 -0.746 1.256 2.520 -0.673 0.994 
■0.514 -1.510 -0.714 -1.581 0.905 1.745 1.767 0.682 -0.648 -1.742 

-0.656 -0.217 0.287 0.114 1.175 0.791 -0.263 -0.695 -1.348 1.239 
■0.778 1.177 0.180 1.156 0.458 1.089 0.339 1.304 0.402 -0.831 
0.352 -1.829 -0.645 0.236 0.641 0.920 -1.287 -0.187 -2.339 -0.237 
1.352 -0.076 -1.962 0.827 0.252 1.621 0.770 1.324 0.488 -0.037 
0.017 0.030 0.211 2.276 0.693 -1.733 0.773 0.652 -0.947 0.148 

■0.218 -1.060 -0.553 1.043 2.305 0.380 -0.794 -1.498 1.088 -0.689 
1.118 0.816 0.713 0.485 0.185 0.318 -1.050 0.110 0.563 1.177 

■ 1.622 0.436 0.481 0.021 2.070 -0.845 -0.257 -0.680 -0.565 0.024 
1.103 -0.210 -1.088 -0.033 -1.022 0.366 -0.531 2.022 0.210 1.037 

-0.677 -0.737 -0.950 -1.517 1.148 0.377 -0.397 -1.902 -0.748 -1.753 

1.U0 1.120 1.163 1.577 -1.172 -0.133 -0.213 0.154 -0.435 0.218 
■0.278 0.569 0.586 1.523 -0.244 -0.170 -1.274 0.874 -1.020 -0.809 
0.178 1.314 0.462 -0.253 -0.122 0.108 -1.256 -0.137 1.043 -0.135 
0.312 -2.287 -0.655 -1.459 0.075 -0.457 -0.206 -0.326 0.489 -0.149 
0.469 -2.066 -0.973 -1.009 -1.410 0.505 0.459 -0.572 -1.186 0.978 

■0.730 1.650 0.760 -0.52O -0.671 -0.122 -0.324 -0.202 0.411 -2.103 
0 834 0.280 0.744 0.598 0.122 -0.460 -1.310 -1.271 -0.917 0.650 

-1.397 -1.053 0.412 1.286 -0.820 -0.371 0.826 -0.666 0.505 0.733 
0.238 -0.668 1.861 0.051 0.460 0.079 1.008 -0.487 0.306 -0.061 
0.102 -0.907 -0.833 1.103 -0.921 0.145 -0.904 -0.401 0.553 -1.422 

■0.160 0.567 -0.638 0.355 0.427 -0.695 -0.846 0.359 1.500 -0.926 
0.496 1.179 -0.776 0.511 -1.325 0.275 -0.130 -0.123 1.175 -0.102 
0.307 -0.328 -2,474 -0.121 1.371 0.266 1.235 1.827 -0.296 -2.715 
0.559 0.523 1.264 -0.018 -2.791 0.139 1.515 1.976 0.173 -1.728 
0.658 -0.261 0.004 -1.296 0.568 -1.215 0.104 0.178 1.126 1.134 

■0.856 -2.278 -0.140 -0.164 1.416 -0.043 0.243 -1.399 -0.448 0.120 
2.778 0.245 0.282 0.301 -1.506 1.805 1.798 1.078 1.629 -0.648 
0.543 0.761 -2.038 -0.533 -0.594 1.742 0.487 1.432 -0.210 -0.358 
0.008 -0.445 -2.551 0.935 1.961 -0.270 -1.557 -1.318 -0.744 -0.860 
1.147 -1.151 -0.522 -2.118 -0.667 0.906 0.639 1.005 -0.480 -1.354 

0.851 0.585 0.672 0.481 -0.888 -0.480 0.041 0.345 -0.537 -0.589 
0.023 0.609 0.623 0.356 0.279 -0.051 0.158 -0.353 0.776 0.102 
0.257 0.152 -1.413 0.175 0.149 -1.354 0.286 1.794 -0.571 -0.202 
0.421 -0.344 -0.803 0.832 0.256 -1.296 -1.390 0.379 0.955 0.366 
1.681 2.444 -1.025 1.178 -0.827 -0.200 0.727 0.778 0.169 -1.363 

0.717 -1.666 1.071 -2.061 -1.367 -0.450 -0.038 -1.004 -1.240 0.901 
1.266 0.256 -1.312 -0.582 -0.351 -1.002 0.648 0.873 0.015 0.641 
0.350 0.552 -1.549 -1.680 1.417 -0.769 -0.514 -1.900 1.017 -1.222 
0.186 0.006 0.148 0.560 -1.081 -0.637 -1.968 -0.623 0.009 -0.369 
1.359 1.027 0.740 -2.067 0.643 1.099 0.543 0.064 0.589 -0.016 
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